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LETTER  OF  TRANSMITTAL 


House  of  Representatives. 
Committee  ox  Science  and  Technology. 

Washington,  D.C.,  August  31, 1976. 
Hon.  Olin  E.  Teague. 

Chairman,  Committee  on  Science  and  Technology,  U.S.  House  of 
Representatives,  Washington,  B.C. 

Dear  Mr.  Chairman  :  Throughout  a  substantial  part  of  the  current 
Congress  the  Subcommittee  on  Science,  Research  and  Technology  and 
the  Subcommittee  on  Domestic  and  International  Scientific  Planning 
and  Analysis  have  been  engaged  in  an  extensive  review  of  agricultural 
research  and  development.  Our  inquiry  was  devoted  to  that  part  of  the 
R.  &  D.  effort  which  is  food-related,  the  interest  of  our  two  Subcom- 
mittees arose  from  our  concern  that  American  agricultural  research 
should  be  brought  to  bear  on  future  United  States  and  world  food 
needs.  This  work  has  been  designed  to  accomplish  the  purposes  and 
functions  of  Special  Oversight  as  assigned  to  the  Committee  on 
Science  and  Technology  by  the  House  of  Representatives  at  the  be- 
ginning of  the  94th  Congress. 

On  June  28,  1976,  we  issued  a  brief  interim  report  which  sketched 
the  activities  of  the  Subcommittees  in  agricultural  research  as  well  as 
our  tentative  conclusions,  findings,  and  suggestions  for  further 
considerations. 

The  report  we  are  now  transmitting  is  the  final  report  based  on  the 
Subcommittees'  activities  up  to  this  time.  It  includes  a  number  of  rec- 
ommendations which  we  believe  are  important  and  which  we  hope  will 
prove  of  value  to  all  parties,  public  and  private,  who  have  a  genu- 
ine concern  for  the  improvement  of  agricultural  research  and 
development. 

We  wish  to  acknowledge  the  assistance  in  the  preparation  of  this 
report  from  the  Congressional  Research  Service  of  the  Library  of 
Congress,  and  particularly  from  Carol  Lee  McBee  who  assisted  in 
the  research  and  collation  of  parts  II  through  VII  and  Appendix  E, 
and  from  Elaine  Carlson,  who  was  responsible  for  much  of  the  other 
appendix  material. 

We  wish  to  emphasize  that  this  report  does  not  conclude  the  Subcom- 
mittees' interest  in  agricultural  research  nor  preclude  further  activi- 
ties in  this  area  in  the  future.  We  commend  the  report  to  the  attention 
of  all  Members  and  of  the  appropriate  departments  and  agencies  of 
the  executive  branch. 
Sincerely, 

James  "W.  Symington, 
Chairman,  Subcommittee  on  Science, 

Research  and  Technology. 

Ray  Thornton, 
Chairman,  Subcommittee  on  Domestic  and 
International  Scientific  Planning  and  Analysis. 
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SPECIAL  OVERSIGHT 


Kesearcli  and  development  is  conducted  throughout  the  Federal 
Government.  Most  agencies  and  departments  support  research  and 
development  to  further  advances  in  those  fields  of  science  and  tech- 
nology which  are  related  to  their  mission. 

In  the  House  of  Representatives  these  research  and  development 
activities  are  reviewed  individually  by  a  number  of  standing  Com- 
mittees having  jurisdiction  of  the  various  programs,  agencies,  and 
departments.  Beginning  with  the  94th  Congress,  the  rules  of  the  House 
provide  that  a  continuing  review  of  the  entire  Federal  research  and 
development  effort  be  done.  For  this  purpose  the  Committee  on  Science 
and  Technology  is  charged  with  the  function  of  Special  Oversight  in 
this  area.  Rule  X,  paragraph  3(f)  provides  that  ''The  Committee  on 
Science  and  Technology  shall  have  the  function  of  reviewing  and 
studying,  on  a  continuing  basis,  all  laws,  programs,  and  Government 
activities  dealing  with  or  involving  non-military  research  and  devel- 
opment." This  Special  Oversight  function  is  to  be  performed  in  addi- 
tion to  the  legislative  and  direct  oversight  function  of  the  standing 
committees. 

The  review  and  the  recommendations  included  in  this  report  are 
made  pursuant  to  this  Special  Oversight  provision  of  the  House  rules. 
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RECOMMENDATIONS 

Improved  Policy  Formulation,  Management  Structure  and 
Coordination  of  Research 

The  Subcommittees  on  Science,  Research  and  Technology  and  on 
Domestic  and  International  Scientific  Planning  and  Anatysis  find  that 
the  U.S.  agricultural  research  system  has  no  present  equal  and  has 
served  the  country  well  in  helping  it  to  meet  domestic  and  interna- 
tional food  needs.  These  successes  are  evidence  that  the  system  is  basi- 
cally sound ;  however,  as  in  any  other  area  of  human  activity,  the  Sub- 
committees believe  that  the  present  agricultural  research  system  would 
benefit  from  innovations  in  its  management  structure  and  in  the  pro- 
cedures used  to  coordinate  its  research  efforts.  The  Subcommittees 
therefore  believe  that  careful  consideration  should  be  given  to  the 
following  courses  of  action: 

RECOMMENDATION  1 

A  Clearly  Defined  National  Policy  for  Agricultural  Re- 
search Should  Be  Established 

Changes  in  the  domestic  agricultural  situation  and  in  the 
world  food  market  have  transformed  both  the  politics  of 
agriculture  and  the  demands  on  agricultural  research  and 
development.  The  crucial  role  of  agriculture  in  maintaining 
United  States'  leadership  in  world  affairs  demands  produc- 
tivity increases  which  are  steady  over  the  long  term  and  not 
merely  from  one  growing  season  to  the  next.  The  only  means 
by  which  this  goal  will  be  achieved  is  through  appropriate  ap- 
plication of  the  results  of  agricultural  science  and  technology. 
This  requires  thorough,  long-range  planning,  and  the  policy 
and  mechanisms  to  carry  it  out. 

The  agricultural  research  system  in  the  United  States  is 
extremely  complex,  with  many  sources  of  support  and  a 
variety  of  performers.  This  diverse  community,  which 
shoulders  much  of  the  responsibility  for  the  Nation's  well- 
being,  would  benefit  from  guidance  on  critical  policy  issues 
related  to  the  work  it  performs.  Tradeoffs  will  always  be  nec- 
essary to  fulfill  the  objectives  of  agricultural  research  within 
the  prevailing  economic,  social  and  political  framework.  To 
aid  them  in  making  good  decisions,  agricultural  researchers 
need  the  guidance  which  only  a  national  policy  can  provide. 
Among  other  critical  issues  and  questions  the  following  need 
to  be  seriously  examined,  debated  and  subsequently  presented 
in  a  coherent  policy  statement :  What  tradeoffs  is  this  country 
willing  to  make  between  agricultural  production,  energy  con- 
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sumption,  materials  availability,  land  use  and  environmental 
quality;  between  agricultural  production,  the  survival  of  the 
independent  family  farm,  and  the  preservation  of  rural  life 
as  it  now  exists;  between  agricultural  production,  improved 
nutrition  and  food  safety?  Within  this  framework,  how  can 
agricultural  research  host  be  conducted? 

RECOMMENDATION  2 

Individuals  Qualified  and  Knowledgeable  in  the  Agricul- 
tural Sen  m  Ea  Should  Be  Included  at  the  Highest  Levi  LS 
of  National  Science  Policymaking 

The  present  isolation  of  agricultural  science  from  the  policy- 
making processes  for  the  rest  of  the  sciences  should  be 
changed.  The  principles  embodied  in  our  national  science 
and  technology  policy  cannot  be  adhered  to  nor  effectively  im- 
plemented under  these  circumstances,  and  this  situation  is 
detrimental  to  the  country  as  a  whole.  Agricultural  science 
must  be  treated  as  an  equal  partner  with  the  other  sciences  in 
the  determination  of  priorities  among  the  sciences  and  in  the 
formulation  of  policies  affecting  the  conduct  of  research  and 
and  development. 

To  this  end.  exceptional  agricultural  scientists  should  be 
carefully  considered  for  such  positions  as  appointment  to  the 
Office  of  Science  and  Technology  Policy  in  the  Executive 
Office  of  the  President,  and  membership  on  such  bodies  as  the 
President's  Committee  on  Science  and  Technology,  the  Na- 
tional Science  Board,  and  the  advisory  panels  of  the  Office  of 
Technology  Assessment. 

The  Subcommittees  are  aware  of  the  long  history  which  un- 
derlies the  relative  isolation  of  agricultural  science  from  the 
other  sciences,  and  recognize  that  reversing  the  trend  will  not 
be  an  easy  task.  Increased  respect  for  each  other's  disciplines 
and  increased  interaction  and  cooperation  among  The  sciences 
are  ends  that  will  not  be  attained  merely  by  the  inclusion  of 
a  few  agricultural  scientists  in  the  upper  levels  of  govern- 
ment. However,  the  implementation  of  this  recommendation 
might  well  be  a  first  important  step  in  this  direction. 

RECOMMENDATION  3 

The  Leadership  Role  of  the  Department  of  Agriculture  i\ 
the  Conduct  and  Support  of  Federally  Funded  Agricultural 
Pesearch  Programs  Should  Be  Examined 

Criticisms  have  been  levelled  at  the  Department  of  Agri- 
culture which  suggest  to  some  that  any  new  or  increased 
Federal  investment  in  agricultural  research  should  be  pro- 
vided to  departments  or  agencies  other  than  USDA.  These 
criticisms  specifically  relate  to  the  types  of  research  sun 
ported,  the  quality  of  the  research,  and  the  overall  interpre- 
tation of  the  mission  of  the  USDA. 


Certainly,  the  leadership  role  of  the  Department  of  Agricul- 
ture in  supporting  the  bulk  of  the  Federally  funded  agri- 
cultural research  programs  should  be  examined.  This  should 
be  undertaken  even  though  the  record  established  by  the 
existing  system  has  been  good  and  attempts  to  dismantle  it 
or  seriously  weaken  it  appear  to  be  unjustifiable. 
The  USDA-State  Agricultural  Experiment  Station  system 
has  the  resource  base  necessary  for  the  effective  use  of  addi- 
tional funds.  Such  resources  include  trained  and  knowledge- 
able personnel,  systems  of  communication,  facilities,  and 
established  programs  with  relatively  stable  sources  of 
support. 

This  leadership  role  does  carry  with  it  major  responsibilities 
such  as  initiating  changes  that  are  necessary  to  insure  the 
larger  interests  of  the  Nation  as  a  whole,  as  well  as  fostering 
interagency  cooperation.  A  willingness  to  discuss  alternative 
strategies  and  the  elements  of  constructive  criticism  from 
within  and  outside  the  system  is  an  important  aspect  of  such 
responsibility. 

In  addition,  the  role  of  the  designated  representative  of  the 
Department  of  Agriculture  to  the  Federal  Coordinating 
Council  for  Science,  Engineering  and  Technology  in  bring- 
ing to  the  Council's  attention  problems  and  developments 
in  agricultural  research  should  be  determined.  The  Depart- 
ment of  Agriculture  and  all  other  agencies  involved  in  food- 
related  research  should  also  be  responsive  to  the  suggestions 
of  the  Federal  Coordinating  Council  relating  to  food 
research. 

Better  interagency  coordination  is  a  desirable  goal,  although 
it  may  be  one  very  difficult  to  achieve.  New  approaches  to 
this  should  be  tried  so  that  ways  to  link  other  agencies  with 
the  Extension  Service  and  the  Current  Research  Information 
System  may  be  determined. 

The  need  and  desirability  of  maintaining  a  strong,  plural- 
istic system  of  support  for  agricultural  research  is  clear,  and 
the  opinions  expressed  above  should  not  be  interpreted  to 
the  contrary.  The  Department  of  Agriculture  must  provide 
guidance  to,  not  direct,  the  conduct  of  agricultural  research 
throughout  the  nation. 

RECOMMENDATION  4 

Improved  Information  Exchange  Between  the  Public  and 
Prtvate  Sectors  in  the  Field  of  Agricultural  Research 
Should  Be  Encouraged  and  New  Ways  To  Improve  Such  In- 
formation Exchange  Should  Be  Explored 

The  Subcommittees  were  presented  with  evidence  that. 
despite  the  close  ties  between  the  USDA  and  agricultural 
industries,  there  is  a  need  for  improved  coordination  and 
communication  among  the  public  and  private  research  efforts. 
This  is  an  especially  important  area  of  concern  both  because 
of  the  crucial  role  of  agriculture  and  agricultural  research 


iii  serving  the  long  term  interests  of  t'  e  I  S.<  and  because 

of  the  limited  Eunds  available  for  the  support  of  research  and 
development  in  general  as  a  result  oi  the  current  economic 
climate. 

The  President's  Committee  on  Science  and  Technology, 
established  by  Public  Law  94  282,  has  been  instructed  to 
sider  needs  for,  among  other  things,  improvements  in  exist  ing 
systems  for  handling  scientific  and  technical  information  on 
a  Government-wide  basis,  including  consideration  of  the  ap- 
propriate role  to  be  played  by  the  private  sector  in  the  dis 
nation  of  such  information.  The  needs  of  the  agricultural 
research  community  should  be  considered  as  an  important 
aspect  of  this  study  and  of  any  others  which  may  be  planned 
by  other  policy  groups  within  the  Federal  Government. 
One  suggestion  made  in  the  course  of  the  hearings  to  improve 
coordination  of  public  and  private  agricultural  research  was 
to  include  industry  as  part  of  the  Current  Research  Informa- 
tion System.  Proprietary  problems,  the  difficulties  involved 
in  identifying  the  numerous  industries  performing  such  re- 
search and  the  diverse  reporting  and  cataloging  procedures 
which  may  be  used  by  these  performers  may  preclude  indus- 
try's becoming  a  full  partner  with  the  USDA-SAES  in  such 
a  venture.  If  it  is  impossible  for  industry  to  include  its  on- 
going research  efforts  in  such  a  system,  however,  much  might 
.-till  be  gained  by  giving  industry  access  to  information  on  the 
current  research  which  is  being  conducted  by  the  publicly 
supported  agricultural  research  system.  The  USDA  should 
explore  the  feasibility  of  this  suggestion  and  determine 
whether  it  may  olfer  advantages  in  the  near  future,  pending 
the  development  of  a  more  complete  system  for  all  Federally 
funded  research  and  development. 

I  Tig  ii  lr  Quality  Research 

Among  the  many  findings  reported  in  107*2  by  the  Committee  on 
Research  Advisory  to  the  U.S.  Department  of  Agriculture  of  the  Na- 
tional Research  Council.  National  Academy  of  Sciences  (the  "Pound 
Report*-),  one  in  particular  has  been  frequently  quoted:  "that  much 
of  agricultural  research  is  outmoded,  pedestrian,  and  inefficient."  The 
USDA-SAES  system  has  responded  in  various  ways  and  degree-  to 
the  recommendations  in  the  Pound  Report  which  were  offered  to 
remedy  this  allegation.  (See  part  VI  of  this  report.) 

Without  doubt,  there  is  necessarily  a  certain  lead-time  between 
enacting  managerial  changes  and  detecting  the  effects  of  these  changes 
on  the  performance  of  the  system.  However,  after  a  period  of  three 
or  four  years  this  same  criticism  of  the  present  agricultural  research 
system  i-  evident  in  much  of  the  testimony  presented  to  the  Subcom- 
mittees. 

Measuring  the  quality  of  research  is  a  difficult,  somet  imes  impossible, 
undertaking.  This  is  especially  true  when  the  research  covers  a  broad 
range  from  the  very  basic  to  the  most  applied  such  as  in  the  case  of 
agriculture.  In  carrying  out  it-  responsibility  for  examining  Che  state 
of  science  and  technology  over  the  years,  the  Committee  on  Science 
and  Technology  has  accumulated  knowledge  of  and.  it  believes,  some 


insight  into  problems  of  this  type.  Relying  on  this  experience,  it  is 
believed  that  a  strengthening  of  certain  elements  of  the  existing  agri- 
cultural research  system  will  produce  increases  in  the  qualit}'  of  the 
system's  output.  The  following  aspects  are  particularly  important: 

RECOMMENDATION  5 

Competitive  Procedures  for  the  Award  of  Agricultural  Re- 
search Grants  Should  Be  More  Widely  Employed 

Although  formula  funding  is  necessary  for  the  maintenance 
of  a  strong  system  of  agricultural  research',  productive  re- 
search efforts  above  and  beyond  this  base  are  encouraged  by 
open  competition  for  research  funds.  There  are  three  char- 
acteristics of  such  a  program  of  competitive  grants  that  nor- 
mally are  important  for  insuring  the  support  of  the  highest 
quality  research : 

First,  the  competition  should  be  open  to  the  widest  variety  of 
research  institutions  possible.  This  should  include  land-grant 
and  non-land-grant  public  universities  and  colleges  as  well  as 
private  universities  and  colleges,  private  research  institutes 
and  other  research  organizations. 

Second,  research  grant  proposals  should  be  subject  to  peer 
review.  In  its  report  on  the  peer  review  system  of  the  National 
Science  Foundation,  the  Subcommittee  on  Science,  Research 
and  Technology  stated  that  it  was  fair  to  infer  from  the  testi- 
mony presented  during  the  hearings  "that  witnesses  agreed 
almost  unanimously  that  appropriate  peer  review  procedures 
would  tend  to  select  for  funding  those  projects  at  the  upper 
end  of  the  quality  scale,  however  high  or  low  the  upper  end 
might  be."  Testimony  presented  by  witnesses  during  the  hear- 
ings on  agricultural  research  and  development  leads  to  the 
conclusion  that  this  inference  probably  also  applies  to  agricul- 
tural research  projects.  It  is  further  likely  that  other  findings 
and  recommendations  made  with  regard  to  the  NSF  would  be 
applicable  to  the  USDA.  Systematic  methods  of  ensuring  that 
competent  reviewers  are  identified  and  used  regardless  of  in- 
stitutional affiliation  or  geographical  location  should  be  de- 
vised. Reviewers  should  be  drawn  from  the  same  variety  of 
institutions  as  those  eligible  for  support  under  the  competi- 
tive grants  program,  and  no  single  reviewer  should  be  over- 
used in  relation  to  his  or  her  abilities.  In  reviewing  proposals 
for  research  of  a  more  "applied"  nature,  the  opinions  of  indi- 
viduals outside  the  research  community  should  be  sought — 
e.g.,  farmers,  consumers,  industry  representatives,  and  so 
forth — but  care  must  be  taken  not  to  equate  the  quality  of  the 
proposed  research  with  its  perceived  applicability. 
Third,  broad  guidelines  concerning  the  areas  of  research  to  be 
supported  by  such  a  program  should  be  provided,  but  funds 
should  not  be  earmarked  either  by  the  Congress  or  the  USDA 
for  very  specific  areas  of  research.  There  should  be  sufficient 
flexibility  in  the  system  to  ensure  that  if  an  area  of  research 
suddenly  becomes  "ripe"  and  increased  support  would  lead  to 
major  advances,  funds  can  be  shifted  and  made  available. 

73-839—76 2 
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RECOMMENDATION  8 

"Special  Reviews"  lnd  "OnSht  Reviews"  of  State  kxaacuir 

TURAL   Kxri  i:imk\  r  STATIONS.  1  'i  RBENTLT   I'l  KFORHED  BEX  Tin:  (  '<  >- 

operative  State  Research  Service,  Should  Be  Strengthened 
and  More  Widely  Used 

"Special  reviews"  of  research  programs  or  problem  areas 
identified  for  improvement  by  the  director  of  an  experiment 

station  and  the  "on-site  reviews"  initiated  by  the  CSRS  pro- 
vide a  means  for  encouraging  the  performance  of  high-quality 
research  at  tin4  experiment  stations  and  ;it  the  same  time  aid  in 
improving  the  coordination  of  Federal-State  and  State-State 
agricultural  research  efforts.  Both  these  functions  merit 
Strengthening  and  an  expansion  of  the  reviews. 
It  is  felt  that  one  of  the  factors  which  has  contributed  most 
towards  the  effectiveness  and  success  of  these  reviews  is  the 
utilization  of  highly  qualified  peer  panels  in  the  review  proe- 
cess.  Where  appropriate,  increased  utilization  of  qualified 
scientists  from  outside  the  USDA-State  Agricultural  Experi- 
ment Station  system  should  be  encouraged.  Increased  com- 
munication and  understanding  among  researchers  and  re- 
search administrators  within  and  outside  the  USDA-SAES 
system  should  benefit  both  communities. 

RECOMMENDATION  7 

Research   That  is  National  ix   Scope  or  Which   Requires 
Major  Capital  Investments  Should  Be  Centralized  When 

Appropriate 

The  complex,  decentralized  system  which  characterizes  agri- 
cultural research  in  this  country  has  the  advantage  of  a  built- 
in  responsiveness  to  a  wide  range  of  problems  and  public 
needs,  especially  at  the  local  level.  The  evidence  indicates  that 
local  participation  has  contributed  much  to  the  overall 
strength  of  the  system. 

However,  there  are  also  needs  which  may  be  more  "national" 
in  scope  or  for  which  large  capital  investments  need  to  be 
made  in  order  to  carry  out  a  strong  research  program.  In 
those  cases  where  research  might  profitably  be  concentrated  in 
a  few  laboratories  best  equipped  to  carry  it  out,  this  should  be 
done. 

Federal  funding  practices,  while  emphasizing  national  needs, 
must  be  carefully  balanced  so  as  not  to  push  the  State  Agri- 
cultural Experiment  Stations  in  directions  which  may  impair 
their  responsiveness  to  local  needs.  It  ma}*  not  necessarily  be 
in  the  national  interest  for  all  research  groups  to  shift  their 
programs  in  the  direction  of  broad,  national  research,  par- 
ticularly if  resources  valuable  for  the  solution  of  other  (and 
perhaps  more  local)  problems  are  drained  in  the  process. 
Since  the  Federal  government  performs  less  than  one-third  of 
the  food-related  agricultural  research  and  is  dependent  upon 


State  Agricultural  Experiment  Stations  and  the  private  sec- 
tor for  the  remainder,  any  large  national  effort  must  neces- 
sarily require  the  participation  of  these  components  as  well  as 
the  Federal  laboratories. 

RECOMMENDATION  8 

Excellence  Among  Members  of  tile  Agricultural  Research 
Community  Should  be  Given  Recognition 

The  hearings  clearly  suggested  that  the  esteem  in  which  the 
agricultural  scientist  is  held  by  other  scientists  and  society  is 
not  as  high  as  it  should  be,  either  here  or  abroad.  This  may  be 
in  part  due  to  the  average  or  perceived  quality  of  the  research, 
to  the  "mundane"  or  "earthly"  nature  of  the  research,  or  to 
the  fact  that  much  of  the  research  is  applied  rather  than  basic. 
Whatever  the  causes,  it  is  imperative  that  the  successes  of 
agricultural  research  and  the  accomplishments  of  individual 
researchers  be  made  known  to  the  broader  scientific  com- 
munity and  to  the  public. 

Little  gain  will  be  made  in  enhancing  the  esteem  in  which 
the  agricultural  scientist  is  generally  held  if  his  colleagues 
and  employers  do  not  fully  acknowledge  his  achievements. 
Ways  to  effect  this  should  be  fully  explored.  Furthermore  it 
is  necessary  that  the  agricultural  researcher  be  encouraged  to 
advance  professionally  as  a  researcher,  both  in  terms  of  rank 
and  pay. 

Isolation  and  Removal  of  Research  Gaps 

As  interest  in  agricultural  research  has  intensified  over  the  past  year 
or  so,  many  groups  and  organizations  have  produced  reports  and  rec- 
ommendations on  areas  of  agricultural  research  which  are,  in  their 
opinions,  receiving  "inadequate"  attention.  Depending  on  the  compo- 
sition of  the  group,  the  skeptic  may  view  such  a  report  to  be  self-serv- 
ing or,  at  best,  highly  subjective. 

Xonetliless,  reports  prepared  by  groups  with  extremely  diverse 
interests  have  shown  remarkable  agreement  on  the  current  research 
trends  and  gaps.  Testimony  supporting  many  of  these  findings,  pre- 
sented by  witnesses  from  a  wide  spectrum  encompassing  both  the 
public  and  private  sectors,  has  been  convincing  on  the  point  that 
measures  must  be  taken  to  eliminate  these  problems  and  prevent  others. 
The  .following  areas  are  of  special  concern : 

RECOMMENDATION  9 

Increased  Levels  of  Support  Should  be  Provided  for  Those 
Areas  of  Agricultural  Research  Which  Are  Needed  to  Meet 
Future  United  States  and  World  Needs 

The  Subcommittees  repeatedly  heard  that  the  following  areas 
of  research  need  increased  encouragement  and  support,  either 
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through  the  availability  of  new  funds  or  through  a  repro- 
graming  of  existing  funds. 

(a)  Research  on  basic  biological  pro<  arch  on  three 
\  biological  processes-  -photosynthesis,  nitiv  ttion, 

and  genetic  improvement  may  be,  seriously  underfunded  in 
relation  to  the  benefits  which  would  result  from  significant 
advances  in  understanding  these  processes.  Encreased  funding 
for  this  type  of  basic  research,  which  is  directly  related  to 
the  major  mission  of  agricultural  research,  should  be  provided 
from  new  or  existing  sources  of  funds. 

Communication  problems  were  found  to  exist  between  agri- 
cultural scientists  and  the1  basic  research  community  (as 
exemplified  by  those  receiving  support  from  the  National 
Science  Foundation)  when  discussing  the  need  i<n-  more 
"basic"  research  in  agriculture.  This  problem  stems  from  the 
fact  that  there  is  not  a  clear  separation,  either  in  terms  of 
substance  or  definition,  between  "basic"  and  "applied" 
research. 

To  make  this  point  as  clear  as  possible,  it  should  be  noted  that 
the  term  "basic  research"  is  being  used  here  to  mean  funda- 
mental, albeit  purposeful,  research,  which  is  necessarily  high- 
risk  and  often  carried  out  at  the  molecular  or  cellular  Level. 

(b)  Research  on  energy^considering  and  environmentally 
sound  agricultural  practices. — The  interrelationships  among 
food,  energy,  and  the  environment  are  very  complex.  Agri- 
culture itself  may  be  defined  as  the  process  of  converting  the 

sun's  energy  into  food  and  other  fuels.  Agriculture  can  also  be 
regarded  as  the  science  of  living  things — the  same  "living 
things"  which  constitute  parts  of  our  natural  environment. 
The  manner  in  which  agriculture  is  conducted  will  directly 
affect  and  be  affected  by  the  availability  of  energy  and  the 
need  to  consider  the  quality  of  the  environment.  There  is 
perhaps  no  one  more  aware  of  these  relationships  than  the 
American  farmer;  but  although  the  agricultural  research 
system  has  responded  somewhat  to  the^e  factors,  it  has  yet  to 
demonstrate  a  significant  regard  for  them. 
A  thorough  integration  of  energy  and  environmental  con- 
cerns into  the  agricultural  research  system  is  vital  for  the 
assurance  of  long-term  agricultural  productivity.  Alterna- 
tives to  current  agricultural  practices  need  to  be  developed 
either  for  use  in  conjunction  with  existing  methods  or  in 
anticipation  of  future  developments  in  order  to  assure  balance 
among  agriculture,  energy,  and  the  environment. 

(c)  Research  on  human  nutrition. — Nutrition  research,  and 
the  subsequent  education  of  the  public  on  all   aspects  of 

human  nutrition,  is  at  a  primitive  level.  Although  the 
National  Institute-  of  Health  conduct  a  substantial  program 
in  nutrition  research,  the  bull-:  of  this  effort  is  less  directed 
towards    primary    human    nutrient     requirements     (which 
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might  prevent  the  occurrence  of  disease  in  many  cases)  than 
towards  the  relationships  between  specific  nutrients  (or  lack 
thereof)  and  particular  diseases. 

The  USDA  has  not  considered  nutrition  research  a  primary 
mission  in  the  past.  Today,  in  view  of  the  vast  amounts  of 
money  which  the  Federal  Government  is  spending  on  domestic 
and  international  food  programs,  this  matter  should  be 
re-examined. 

(d)  Research  on  high-yielding  systems  of  agriculture  and 
other  types  of  research  which  would  benefit  small-scale  farm 
operations. — It  appears  that  insufficient  effort  is  being  ex- 
pended on  research  which  would  enable  the  smaller  farm 
units  to  remain  competitive  with  large-scale  production  units. 
Three  major  aspects  of  this  problem  justify  this  concern. 
First,  as  stated  throughout  these  observations,  short-term 
production  efficiency  should  not  be  the  supreme  goal  of 
agricultural  research.  Likewise,  efficiency  itself  is  not  the 
supreme  goal  of  societal  organization.  Not  only  is  the  human 
being  an  important  "resource"  which  must  be  considered  in 
the  trade-offs  of  various  types  of  agricultural  research,  but  it 
is  for  human  welfare  and  because  of  human  labor  that  the 
system  exists  in  the  first  place.  It  would  be  dangerous  both  in 
this  country  and  abroad  to  embrace  the  most  "economic" 
solution  at  any  particular  time  in  history  at  the  expense  of 
other  social  values. 

Since 'the  energy-  and  capital-intensive  agriculture  so  widely 
practiced  in  the  United  States  today  trades  off  manpower  for 
other  resources,  an  economic  argument  might  also  be  made 
that  in  the  long-run  the  small  family  farm  may  be  more 
efficient  than  the  large-scale  mechanized  units  we  have  today. 
This  economic  argument  is  less  important  than  the  larger 
social  and  philosophical  questions,  however — the  many  social 
advantages  of  family  farms  are  of  genuine  significance. 
Second,  such  research  is  needed  to  advance  the  science  of 
home  gardening.  The  one  Federal  program  specifically 
addressing  home  gardening  is  within  the  Bureau  of  Outdoor 
Recreation  of  the  Department  of  the  Interior.  Considering 
the  value  of  this  activity  for  providing  high-quality,  low-cost 
food  to  millions  of  Americans,  for  educating  numerous 
citizens  in  the  science  and  the  art  of  agricuture,  and  for  in- 
stilling an  increased  respect  for  the  sources  of  our  country's 
abundant  food  supplies,  the  agricultural  research  community 
should  recognize  this  opportunity  to  contribute  actively  to 
a  larger  effort. 

Third,  this  type  of  agricultural  research  may  provide  one 
of  the  most  effective  means  for  solving  the  world  food  prob- 
lem. Farms  in  many  other  countries,  particularly  in  the  less 
developed  countries  where  food  problems  are  most  acute,  are 
small  by  American  standards.  It  is  inconceivable  that  large- 
scale,  mechanized  agricultural  methods  can  be  transferred 
to  small  farms  abroad  due  to  economic,  social  and  techno- 
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logical  barriers.  This  is  true  for  many  of  the  Bame  reasons 
discussed  above  with  regard  to  small-scale  American  farmers, 
and  also  for  reasons  unique  to  the  particular  countries. 
There  are  methods  and  techniques  of  small-scale,  high-yield- 
ing agriculture  which  are  available  today  both  here  and 
abroad.  Some  of  these  techniques  are  much  more  productive 
per  unit  of  land  than  the  Large-scale  U.S.  agriculture,  since 
other  resources  are  traded  off  in  favor  of  the  fanner's  Labor. 
The  transfer  of  such  technology  and  the  vigorous  pursuit  of 
,  other  new  technologies  for  these  purposes  are  essential  for 

meeting  future  U.S.  and  world  food  needs  and  for  reducing 
world  tension. 

(e)  It'  search  on  climate,  weather  prediction  and  modification, 
,  and  related  information  systems. — Despite  the  Increased  so- 

phistication and  advanced  techniques  oi  modern  agriculture, 

our  food  supply  remains  dependent  on  climate  and  weather. 
.  These  are  the  most  influential  factors  in  the  production  of 

food,  yet  the  current  level  of  research  effort  does  not  ade- 
quately reflect  such  dependence.  Increased  efforts  are  required 
to  reduce  the  vulnerability  of  our  agricultural  system  to 
weather  fluctuations  and  climatic  changes. 
Furthermore,  climate  and  weather  information  must  be  made 
easily  and  readily  available  to  the  farmer  so  that  he  will  he 
able  to  minimize  undesirable  effects  of  climate  and  weather 
and  thus  the  risk  of  a  poor  crop.  More  extensive  interaction 
between  the  Extension  Service  and  the  Weather  Service  might 
be  a  logical  first  step  in  this  direction. 

(/)  A  complete  inventory  of  soil  and  water  resources  to  pro- 
vide a  data  base  for  research  and  policymaking. — The  de- 
mands on  land  and  water  by  agriculture,  industry,  housing 
and  recreation  require  careful  land-use  planning  in  order  to 
assure  adequate  food  supplies  in  the  future.  Useful  planning 
requires  knowledge  of  what  land  and  water  resources  are 
available  and  what  the  production  potentials  are  in  various 
areas  of  the  country. 

Remote  sensing,  computers  and  other  advanced  technologies 
offer  new  opportunities  for  the  completion  of  on-going  inven- 
tories and  the  development  of  world-wide  inventory  systems. 
Maximum  coordination  between  the  agencies  involved  in  satel- 
lite technology,  data  gathering,  and  information  dissemina- 
tion both  in  the  U.S.  and  abroad  is  vital  to  the  success  of  these 
systems. 

RECOMMENDATION  10 

Basic  Research  Programs  of  the  National  Science  Founda- 
tiox  Which  Are  Important  to  Agriculture  Should  Be 
Strengthened 

\  i  liscussed  above  much  of  the  basic  research  which  is  vital  to 
the  nation's  agricultural  research  system  is  "mission- 
ora  nted."  For  this  reason  and  others,  major  new  investments 
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ill  this  type  of  research  can  best  be  made  through  the  existing 
USDA-State  Agricultural  Experiment  Station  system. 
The  basic  research  supported  by  the  National  Science  Founda- 
tion, which  is  less  concerned  with  problem-solving  and  more 
concerned  with  development  of  knowledge  for  its  own  sake,  is 
important  to  agriculture  in  that  all  technological  advances 
depend  on  the  solid  foundation  which  such  research  provides. 
The  National  Science  Foundation  should  use  funds  that  are 
specifically  allocated  to  research  on  renewable  resources  in  the 
Research  Applied  to  National  Needs  program  so  as  to  best 
coordinate  these  efforts  with  those  supported  by  the  USDA. 
However,  while  it  is  not  advocated  that  the  NSF  specifically 
allocate  funds  for  basic  research  in  agriculture,  it  is  recom- 
mended that  the  NSF  maintain  strong  programs  in  those 
areas  of  science  which  are  important  to  agriculture. 
In  its  report  accompanying  the  bill  to  authorize  appropria- 
tions to  the  NSF  for  fiscal  year  1977,  the  Committee  on  Sci- 
ence and  Technology  recommended  that  the  NSF,  through 
the  Federal  Coordinating  Council  for  Science,  Engineering 
and  Technology,  continually  assess  the  role  it  should  have  ancf 
the  degree  of  support  it  should  provide  in  agriculture-related 
basic  research.  This  role  should  be  consistent  with  the  maxim 
that  basic  research  should  not  be  concentrated  within  the  Na- 
tional Science  Foundation  but  that  the  bulk  of  agriculturally 
important  basic  research  will  be  assumed  by  USDA;  it  fur- 
ther recognizes  that  the  NSF  does  have  a  balancing  role  in 
the  entire  Federal  research  and  development  program. 

RECOMMENDATION  11 

The  Nation's  Agricultural  Research  Effort  Should  Be  Bet- 
ter Balanced  Between  Short-Term,  Commodity-Oriented 
Programs  and  Long-Term,  High-Risk  Work 

The  agricultural  research  effort  in  the  U.S.  has  been  strongly 
oriented  to  a  "commodity  strategy";  that  is,  one  based  on 
incremental  but  reasonably  certain  improvements  in  the  pro- 
duction of  specific  commodities.  Although  this  approach  has 
served  the  country  well  and  has  produced  some  substantial 
improvements  in  agricultural  productivity,  a  number  of  com- 
modities may  be  rapidly  approaching  their  limits  insofar  as 
substantial  increases  in  yields  within  the  existing  technologi- 
cal framework  are  concerned.  It  now  appears  that  significant 
increases  in  productivity  will  only  be  obtained  through  major 
breakthroughs  in  agricultural  research. 

The  USDA  is,  in  its  own  words,  aware  that  "there  would  be 
better  chances  for  achieving  the  big  breakthrough"  under  a 
"functional-discipline"  strategy.  This  strategy  recognizes 
that  the  same  basic  knowledge  in  a  particular  discipline,  or  the 
same  basic  functions,  apply  to  a  whole  range  of  commodities 
or  applications,  frequently  in  a  very  similar  manner.  Such  a 
strategy  does,  however,  have  a  number  of  drawbacks  and 
disadvantages. 
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Nonetheless,  the  USDA  should  undertake  those  risks  which 
may  be  associated  with  such  a  research  strategy,  especially 
in  situations  in  which  the  prospects  for  significant  product 
improvement  appear  marginal  following  a  commodity 
strategy.  It  is  important  to  determine  how  widely  such  an 
approach  might  be  adopted  by  the  agricultural  research 
community. 

RECOMMENDATION  12 

There  Should  Be  A\  On-G<  cng  Evaluation  or  the  Scientific 
Bases  VThich  Govern  Food  and  Agricultt  re  Regulations 

Much  of  the  funding  available  for  agricultural  research  in 
both  the  public  and  private  sectors  is  used  for  meeting  the 
requirements  for  nutrient  labelling,  food  and  human  safety, 
pollution  prevention  and  so  forth  in  order  to  meet  standards 
set  by  law  and  by  regulatory  agencies.  Such  regulations  arc 
made  with  Vnc  best  interests  of  the  American  people  in  mind. 
and  the  research  done  to  satisfy  these  requirements  is  valuable 
and  deserves  the  emphasis  which  it  is  currently  receiving. 
However,  in  order  to  make  the  best  use  of  the  limited  funds 
available  for  research,  it  is  extremely  important,  as  Dew- 
scientific  information  is  accumulated  relevant  to  existing  or 
potential  regulatory  actions,  that  these  regulations  be  re- 
evaluated in  the  context  of  the  most  recent  and  accurate 
scientific  information.  The  Congress  and  the  regulatory  agen- 
cies need  to  be  kept  informed  of  such  advances  or  changes  in 
existing  knowledge  which  might  affect  decisionmaking  and 
the  revisions  of  regulations  or  statutes. 

Communication  Among  Researchers,  Users  of  Research,  and 

Consumers 

Communication  among  the  various  organizations  performing  agri- 
cultural research  is  highly  important  for  optimum  expenditure  of 
research  funds  and  the  avoidance  of  unnecessary  duplication  of  effort. 
Communication  with  the  world  outside  agricultural  research  is  also 
essential  to  the  agricultural  research  scientist,  and  ways  to  improve 
these  channels  of  communication — in  both  directions — must  con- 
tinually be  sought.  Such  outside  audiences  include  other  scientists  not 
directly  involved  in  agricultural  research,  farmers  and  businessmen 
who  are  the  users  of  agricultural  research,  and  the  general  public 
which  is  the  ultimate  consumer  of  the  products  of  agricultural 
research. 

The  Cooperative  Extension  Service,  an  integral  part  of  the  agri- 
cultural research  system,  has  been  very  effective  in  promoting  the 
communication  between  agricultural  researchers,  and  industry,  farm- 
ers and  consumers.  The  Extension  Service  has  been  perhaps  one  of 
the  greatest  strengths  of  the  total  system,  and  it  should  be  considered 
a  potential  model  for  other  information  dissemination  schemes. 

In  addition,  agricultural  scientists  communicate  with  the  scientific 
community  at  large  through  mutual  participation  in  professional 
societies  and  through  publication  in  scientific  journals. 
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Numerous  informal  contacts  among  scientists  also  provide  important 
linkages. 

In  this  final  category  of  recommendations  to  improve  the  ability  o.f 
the  present  agricultural  research  system  to  meet  future  U.S.  and 
world  food  needs,  the  following  should  be  carefully  considered : 

RECOMMENDATION  13 

Interdisciplinary  Efforts,  Especially  Among  Scientists  and 
Basic  Researchers  Outside  the  Agricultural  Research 
System,  Should  Be  Encouraged 

Efforts  to  bring  together  scientists  from  within  and  outside 
the  agricultural  research  system  and  from  a  variety  of  disci- 
plines related  to  agriculture  should  be  encouraged  and  sup- 
ported through  the  policies  of  the  Federal  agencies  which 
fund  agricultural  research.  Many  of  these  interdisciplinary 
linkages  evolve  naturally,  but  funds  to  support  such  efforts 
would  hasten  this  process  substantially. 
Workshops,  conferences,  symposia,  and  research  projects 
involving  a  broad  range  of  scientists  can  contribute  to  the 
growth  of  individual  scientists  and  the  reservoir  of  scientific 
knowledge.  Additional  investment  in  such  activities  by  the 
Federal  Government  would  be  small  in  comparison  to  the 
potential  benefits ;  hence  the  need  for  additional  funds  should 
be  determind  and  specified. 

RECOMMENDATION  14 

The  Conclusions  and  Proceedings  of  Conferences  Relating 
to  Agricultural  Research  Should  be  Made  Widely  Available 
and  Utilized  Where  Possible 

The  concern  of  the  Agricultural  Research  Policy  Advisory 
Committee  to  involve  a  broad  range  of  groups  and  organiza- 
tions with  interests  in  food  supply  and  consumption  in  the 
formulation  of  priorities  for  agricultural  research  is  encour- 
aging. This  concern  was  especially  evident  in  ARPAC's 
having  convened  a  National  Working  Conference  on  Research 
to  Meet  U.S.  and  World  Food  Needs  in  Kansas  City, 
Missouri  on  July  9-11, 1975. 

The  results  of  major  conferences  such  as  these  may  be  valu- 
able, but  only  if  they  are  widely  disseminated  among  the 
various  individuals  and  agricultural  research  organizations 
and  considered  in  terms  of  their  applicability  to  and  implica- 
tions for  current  and  future  research  programs.  The  use  of 
these  results  is  the  only  justification  for  such  conferences, 
and  this  use  should  be  demonstrable. 

At  this  time  the  followup  on  the  Kansas  City  conference, 
which  is  being  carried  out  by  two  committees  appointed  by 
the  ARPAC  co-chairmen,  appears  to  be  good.  The  degree  to 
which  those  directly  involved  with  the  formulation  of 
agricultural  research  policies  use  the  results  should  be 
observed  and  studied. 


14 
RECOMMENDATION  15 

Organizations  Outside  the  CJSDA-State  Agricultural  Experi- 
icent  Station  System  Should  bb  [nvtted  to  Participate  in 
Research   and  Extension   Advisory  Committees 

The  involvement  of  individuals  outside  the  agricultural 
research  system  will  no  doubt  bring  fresh  insights  Into  the 
needs  of  the  users  of  agricultural  research  and  the  consumers 
of  its  products.  Where  possible  and  appropriate  the  agricul- 
tural research  community  might  extend  invitations  to  selected 
representatives  of  farmers  organizations  and  consumer 
groups  to  participate  in  meetings  of  their  advisory  commit- 
tees. Such  involvement  is  desirable  both  for  maintaining  a 
research  system  which  is  responsive  to  the  needs  of  the  com- 
munity it  serves  and  for  promoting  a  better  understanding 
within  that  community  of  the  problems  that  can  or  cannot 
be  solved  bv  agricultural  research. 


I.  SCOPE  OF  THE  HEARINGS 

The  field  of  agricultural  research  and  development  was  given  high 
priority  for  Special  Oversight  by  both  the  Subcommittee  on  Science, 
Research  and  Technology  and  the  Subcommittee  on  Domestic  and 
International  Scientific  Planning  and  Analysis  early  in  1975.  At  the 
beginning  of  the  94th  Congress  which  first  charged  the  Committee  on 
Science  and  Technology  with  the  Special  Oversight  function,  a  joint 
effort  of  both  Subcommittees  to  study  this  topic  was  begun. 

This  report  of  the  two  Subcommittees  stems  from  the  hearings  held 
in  June,  September  and  October,  1975  and  is  based  upon  the  oral  and 
written  testimony  submitted  during  these  hearings.  Responses  to  the 
"Interim  Report"  on  Agricultural  Research  and  Development,  pub- 
lished in  June  1976,  were  used  to  supplement  the  hearing  record  and 
to  refine  the  preliminary  findings  and  tentative  conclusions  presented 
in  that  report.  The  national  and  international  framework  within  which 
the  Subcommittees  conducted  this  Special  Oversight  review  and  the 
issues  considered  are  outlined  below. 

The  World  Food  Situation 

After  nearly  two  decades  of  increased  food  production  during  which 
many  people  took  for  granted  the  availability  of  sufficient  food,  stable 
or  declining  food  prices,  large  grain  stocks  and  large  amounts  of  sur- 
plus food  for  food  aid,  the  events  of  1972  shocked  many  Americans 
into  the  awareness  of  the  "World  Food  Problem."  In  1972  world  food 
production  fell,  and  the  decision  of  the  Soviet  Union  to  import  mas- 
sive amounts  of  grain  to  offset  its  losses  and  to  cut  back  sharply  on  its 
usual  exports  of  farm  products  was  perhaps  the  single  most  important 
cause  of  the  disturbances  felt  by  Americans  in  that  year.  In  1972 
Americans  saw  food  prices  rise  sharply,  food  shortages  develop,  food 
aid  shipments  cut  back,  and  grain  stocks  fall  precipitously. 

The  Soviet  purchases  were  not  the  only  factor  which  produced  this 
situation,  however.  Crop  failures  in  other  parts  of  the  world,  the  de- 
cline in  the  Peruvian  fish-catch,  the  U.S.  farm  policies  of  the  late  six- 
ties, which  held  back  crop  production  and  eroded  reserves,  and  the 
devaluation  of  the  dollar  are  other  commonly  cited  factors  which  also 
contributed  to  the  disruptions  felt  in  1972. 

Ever  since  Malthus  published  his  "Essay  on  the  Principle  of  Popu- 
lation" in  1798,  there  has  been  a  fear  "that  the  power  of  population  is 
indefinitely  greater  than  the  power  in  the  earth  to  produce  subsistence 
for  man."  This  fear  has  been  heightened  during  times  of  temporary 
shortages  such  as  those  caused  by  natural  disasters  or  war.  Many  view 
the  present  world  food  situation  as  a  result  of  such  temporary  set- 
backs. Others  believe  that  recent  food  shortages  in  various  countries  of 
the  world  are  part  of  long-term  trends  which  could  well  lead  to  in- 
creasingly severe  global  food  problems.  The  most  extreme  point  of 
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view  is  that  Malthus'  prediction  of  doom  i-  Imminent-  a  view  which, 
fortunately,  appears  highly  unlikely. 

A  number  of  leading  authorities  suggest  that  the  ''World  Food 
Problem"  is  really  one  of  certain  developing  nations,  which  implies 

that  Americans  should  not  be  overly  concerned  about  meeting  do- 
mestic food  needs  in  the  future.  In  a  sense  this  is  true:  it  has  been 
estimated,  for  example,  that  04  percent  of  the  people  who  are  under- 
nourished live  in  developing  countries.  Furthermore,  although  two 
decades  ago  the  developing  countries  were  exporters  of  grain,  by  the 
early  1960's  these  countries  had  become  net  importers  of  grain — and 
the  magnitude  of  these  imports  has  increased  steadily  since  then. 
Increasing  population,  numerous  problems  of  economics,  and  other 
factors  all  interact  strongly  and  contribute  to  the  existence  and  increase 
of  hunger  throughout  the  developing  world. 

Recent  events,  however,  have  clearly  demonstrated  that  Americans 
can  no  longer  consider  the  U.S.  independent  from  the  problems 
of  the  rest  the  world,  nor  consider  this  country  to  be  totally  self- 
si  itlicient.  The  oil  embargo  and  the  "energy  crisis''  highlighted  the 
reality  of  our  interdependence  with  other  nations.  Likewise,  policy- 
makers are  now  considering  the  implications  of  our  dependence  on 
other  countries  for  important  nonfuel  materials  such  as  aluminum, 
chromium,  manganese,  nickel,  tin  and  many  others.  U.S.  farmers, 
on  the  other  hand,  need  foreign  markets  for  their  products. 

This  interdependence  in  many  fields  therefore  requires  that  all 
nations,  including  the  U.S.,  rely  on  other  nations  for  items  essential 
for  their  individual  economies  or  national  security.  It  also  implies  that 
the  internal  problems  of  one  country  can  have  a  great  effect  on  many 
others.  The  increasing  interdependence  of  all  nations — both  developed 
and  developing — therefore  necessitates  viewing  the  world  food  situa- 
tion as  more  than  just  an  isolated  problem. 

The  U.S.  Role 

The  U.S.  role  in  helping  to  meet  future  world  food  needs  will  de- 
pend on  the  American  public's  response  to  the  demands  of  interde- 
pendence and  on  the  policies  that  the  Federal  government  pursues. 
There  are  many  possible  courses  of  action  which  could  be  pursued,  but 
there  are  also  several  "non-solutions"  which  should  be  avoided.  For 
example,  mammoth  shipments  of  U.S.  farm  products  to  other  coun- 
tries is  not  a  solution :  first,  because  the  U.S.  cannot  produce  enough 
food  to  take  care  of  the  needs  of  all  its  own  people  and  the  rest  of 
the  world ;  and  secondly,  because  the  responsibility  for  deciding  where 
the  food  will  be  sent  may  lead  to  the  use  of  food  as  an  instrument  of 
policy.  More  food  must  be  produced  everywhere,  but  especially  in  the 
developing  countries  themselves. 

It  has  now  also  become  commonly  accepted  that  these  future  world 
food  requirements  can  no  longer  be  met  simply  by  bringing  idle  land 
under  cultivation.  Although  some  estimates  suggest  that  the  world's 
cultivated  area  can  be  doubled,  much  of  this  land  for  potential  culti- 
vation is  in  the  tropics.  What  limited  experience  is  available  has 
shown  that  once  such  lands  are  cleared  for  farming,  their  natural 
fertility  often  deteriorates  rapidly.  Much  of  this  land  is  also  in  those 
parts  of  Africa  and  Latin  America  where  the  population  density  is 
Tow  and  where  the  costs  of  bringing  this  land  into  production  would 


be  very  high.  In  short,  with  a  few  exceptions,  most  of  the  world's 
highly  productive  farmlands  are  already  under  cultivation. 

Increased  food  production  must  be  sought  through  increased  pro- 
ductivity, and  this  means  applying  the  results  of  scientific  and  tech- 
nological research  to  all  aspects  of  food  production.  Few  of  the 
developing  countries  have  the  individual  capability  in  terms  of  capital 
or  manpower  to  mount  large  research  efforts.  The  principal  contribu- 
tion of  the  United  States  to  the  world  food  problem  in  the  long  run 
may,  indeed  will,  have  to  be  through  a  sharing  of  our  reservoir  of 
technology  to  help  other  countries  increase  their  agricultural 
production. 

Previous  experience  has  shown  that  there  are  numerous  political, 
cultural,  intellectual  and  economic  barriers  to  effective  technology 
transfer.  U.S.  support  of  and  participation  in  the  international  agricul- 
tural research  institutes  has  helped  to  overcome  some  of  these  barriers, 
as  has  our  strong  role  in  the  extensive  international  programs  con- 
ducted by  the  Food  and  Agricultural  Organization  (FAO)  of  the 
United  Nations.  But  it  is  also  true  that  our  current  level  of  under- 
standing of  agricultural  production  systems  is  least  in  those  areas 
where  the  need  is  the  greatest — in  the  environmental  and  social 
climates  of  the  developing  nations. 

Implications 

As  important  as  the  humanitarian  reasons  are  for  a  strong  United 
States'  role  in  helping  to  meet  future  world  food  needs,  there  are 
other  equally  important  reasons  for  making  such  a  commitment.  One 
of  these  is  that  a  hungry  world  is  not  likely  to  be  a  peaceful  world, 
and  for  this  reason  the  long-term  productivity  of  the  American 
farmer  and  his  foreign  counterparts  may  be  the  determining  factor 
in  our  pursuit  of  international  harmony  and  world  peace. 

The  export  of  agricultural  products  is  also  a  major  contributor 
to  the  maintenance  of  a  favorable  U.S.  balance  of  trade.  A  statistic 
which  clearly  brings  this  point  home  to  any  American  who  felt  the 
effects  of  the  oil  embargo  is  that  in  1974  the  export  of  agricultural 
products  was  enough  to  pay  for  four-fifths  of  our  oil  imports  that 
year.  Because  of  the  importance  of  U.S.  agriculture,  then,  it  would 
naturally  be  expected  that  an  increase  in  U.S.  agricultural  productiv- 
ity will  have  domestic  and  international  economic  implications;  and 
that,  in  general,  any  new  U.S.  role  in  helping  other  countries  to  better 
meet  their  own  food  needs  will  affect  not  only  the  economies  of  those 
other  countries  but  the  U.S.  economy  as  well. 

Some  believe  that  the  rest  of  the  world  has  already  become  overly 
dependent  on  U.S.  food  supplies  both  in  years  of  crop  failures  and  in 
good  crop  years.  As  discussed  above,  these  demands  and  pressures 
on  the  U.S.  agricultural  system  are  in  turn  felt  by  the  American 
consumer.  Because  agricultural  systems  change  very  slowly,  it  is 
doubtful  that  this  dependence  (or  perhaps  over-dependence)  will 
quickly  disappear.  It  is  much  more  likely  that  for  some  time  the  U.S. 
will  remain  the  major  source  of  food  for  those  countries  unable  to 
feed  their  own  people. 

Maximizing  U.S.  agricultural  productivity  is  therefore  a  highly 
desirable  goal,  and  this  will  require  a  strong  program  of  agricultural 
research  and  development  and  the  rapid  transfer  of  the  results  of 
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that  R&D  to  the  American  farmer  and  to  farmers  in  other  countries. 
Thus  one  major  question  in  any  consideration  of  the  world  food  situ- 
ation and  the  I'.S.  role  in  it  musi  be:  "Is  it  sufficient  to  continue  the 
kind  of  agricultural  research  and  development  activity  that  worked 
well  in  the  past  or  does  the  future  require  something  more!" 

Defining  the  Issues 

It  was  within  this  framework  that  the  Subcommittee  on  Science, 
arch  and  Technology  and  the  Subcommittee  6n  Domestic  and 

International  Scientific  Planning  and  Analysis  joined  in  the  Bearch 
for  knowledge  and  better  understanding  of  the  world's  food  system. 
The  timing  of  the  Subcommittees'  involvement  with  this  topic,  while 
principally  determined  by  the  newly-assigned  Special  Oversight  func- 
tion, is  significant  in  terms  of  the  recent,  high  level  of  interest  and 
activity  in  the  subject  of  agricultural  research  and  development  and 
its  relation  to  world  food,  needs.  Many  other  organizations  and  com- 
mittees— both  national  and  international,  public  and  private — have 
been  and  continue  to  be  involved  in  such  undertakings. 

The  questions  of  "Why  another  group  ?  What  can  these  Subcommit- 
tees expect  to  contribute?"  has  legitimately  been  raised.  In  answering 
these  questions  the  Subcommittees  rely  primarily  on  the  fact  that  the 
Committee  on  Science  and  Technology  has  long  held  broad  responsi- 
bilities for  examining  the  general  state  of  science  and  technology,  and 
in  doing  so  has  built  up  experience  and  some  expertise  in  reviewing 
major  programs  having  scientific  content.  Both  Subcommittees  wished 
to  employ  what  knowledge  they  have  accumulated  in  meeting  these 
responsibilities  in  ways  that  would  prove  to  be  valuable  for  the  Con- 
gressional committees  and  executive  branch  bodies  involved  in  policy 
making  for  agricultural  research. 

Although  the  term  '"agriculture"  in  common  usage  includes  food, 
fiber,  forestry  and  rural  development,  the  two  Subcommittees  focused 
on  the  food  question  in  these  hearings.  This  inquiry  was  therefore 
undertaken  in  the  spirit  of  broadening  the  information  currently 
available  about  the  agricultural  research  system  in  the  United  States, 
and  particularly  about  those  aspects  of  the  system  which  directly 
relate  to  the  production  of  food.  The  scope  of  the  hearings  included 
research  and  development  relating  to  all  food  sources,  whether  plant 
or  animal,  and  the  application  of  research  and  development  to  ;il! 
aspects  of  the  food  cycle,  from  production  through  processing,  trans- 
portation, preparation  and  nutrition. 

The  hearings  were  not  intended  to  focus  only  on  the  problems  con- 
cerned with  the  governmental  agricultural  research  establishment. 
Rather  the  Subcommittees  attempted  to  achieve  a  balanced  view  of  the 
entire  system  in  hopes  that  recognition  of  the  system's  strengths  would 
suggest  ways  to  increase  the  overall  effectiveness  of  national  research 
programs  in  other  areas  of  science  and  technology;  and  that  this 
would  also,  perhaps,  help  other  nations  improve  their  own  capabilities 
for  increasing  food  productivity  and  nutrition. 

One  of  the  first  witnesses  during  the  hearings,  Dr.  Orville  Bentley, 
cochairman  of  the  Agricultural  Research  Policy  Advisory  Committee, 
expressed  the  intent  of  the  Subcommittees  well  in  stating  that  "the 
system  works,  but  it  is  incumbent   upon  US  to  make  it  work  better.** 
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(I  :p.  52)  *  Building  on  the  strengths  of  the  system  will  help  to  make  it 
work  better;  however,  such  an  approach  can  only  provide  a  partial 
solution.  After  an  examination  of  the  system,  particularly  through  the 
hearings  process,  the  Subcommittees  hoped  to  add  to  the  work  of 
others  in  offering  constructive  recommendations  for  improving  the 
system. 

In  background  papers  prepared  for  these  hearings,2  Leo  V.  Mayer 
of  the  Congressional  Research  Service,  Library  of  Congress  noted  that 
the  findings  and  recommendations  contained  in  previous  reports  on 
agricultural  research  can  be  categorized  into  four  general  areas  of 
concern.3  The  Subcommittees  chose  to  structure  the  issues  examined 
during  these  hearings  along  similar  lines.  The  four  categories  are :  (1) 
improved  policy  formulation,  management  structure,  and  coordination 
of  research;  (2)  higher  quality  research;  (3)  isolation  and  removal 
of  research  gaps ;  (4)  communication  among  researchers,  users  of  agri- 
cultural research,  and  consumers. 

Among  the  numerous  questions  considered  under  the  category  of 
improved  policy  formulation,  management  structure,  and  coordina- 
tion of  research  were : 

What  are  the  national  and  international  structures  within 
which  agricultural  research  and  development  are  being  conducted  ? 

Is  a  comprehensive  formulation  of  a  "national  (or  interna- 
tional) agricultural  research  policy"  necessary,  desirable  and/or 
possible? 

Are  the  goals  of  agricultural  research  sufTeiently  defined  to 
determine  priorities  throughout  the  system  ? 

Are  the  resources  available  for  agricultural  research  sufficient, 
and  are  they  being  efficiently  utilized  ? 

What  is  the  role  and  importance  of  the  private  sector  in  agri- 
cultural research,  and  is  this  research  complementary  or  competi- 
tive with  public  sector  research  ? 

The  maintenance  of  quality  in  research  is  a  very  important  goal. 
Some  of  the  issues  surrounding  the  quality  of  agricultural  research 
which  were  examined  were  the  following : 

Do  the  funding  policies  of  the  Federal  agencies  encourage  high- 
quality  research? 

What  aspects  of  the  agricultural  research  system  correlate  with 
the  promotion  and  performance  of  high-quality  research? 

How  does  the  broad  scientific  community  perceive  the  quality 
of  agricultural  research  in  general,  and  what  criteria  should  be 
used  in  forming  such  judgments  of  quality? 

Is  the  quality  of  scientific  personnel  engaged  in  agricultural  re- 
search sufficiently  high  and,  if  not,  how  can  it  be  improved? 

What  steps  can  be  taken  to  raise  the  status  of  those  engaged  in 
agricultural  research  ? 


1  References  are  to  volumes  I  and  II  of  the  printed  hearing  record. 

2  U.S.  Concrre^s,  House.  Committee  on  Science  and  Technology.  Subcommittee  on  Science. 
Research  and  Technology  and  Subcommittee  on  Domestic  and  International  Scientific 
Planning  and  Analysis.  Agricultural  Research  and  Development:  Background  Papers 
i^™mitvtee  Prlnt>  94th  Cong.,  1st  sess.  September  1975.  Washington,  U.S.  Govt.  Print.  Off., 
1075.  179  p. 

•  Ibid.,  p.  32. 
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In  attempting  to  increase  agricultural  productivity  cither  in  the 
United  St  abroad,  it  is  necessary  that  crucial  areas  of  research 

he  emphasized  in  proportion  to  their  potential  contributions.  In  con- 
sidering the  existence  of  research  "gaps"  and  how  best  they  can  be 
tilled,  the  Subcommittees  addressed  the  following  questions,  among 
others: 

Is  there  any  consensus  within  the  agricultural  research  com- 
munity on  areas  of  research  that  are  currently  underfunded  or 
underemphasizedf 

What  are  the  most  important  underlying  causes  for  the  exist- 
ence of  research  "gaps"  in  agriculture  ? 

What  "non-agricultural"  research  activities  are  highly  im- 
portant to  the  agricultural  research  and  development  program? 

What  impact  have  the  numerous  regulations  which  affect  agri- 
cultural food  production  and  distribution  had  on  the  traditional 
patterns  and  priorities  of  agricultural  research? 

What  types  of  research  are  being  carried  on  by  the  private 
sector,  and  to  what  extent  ? 

How  much  and  what  kinds  of  research  being  done  in  the  United 
States  have  relevance  to  agriculture  in  other  countries  and  vice 
vers 

One  of  the  underlying  causes  of  research  gaps  is  poor  communica- 
tion linkages  among  researchers  both  within  and  outside  the  agricul- 
tural research  community,  the  users  of  that  research,  and  the  con- 
sumers of  the  foodstuffs  which  are  the  product  of  that  research.  Some 
of  the  questions  considered  in  this  regard  were : 

What  can  be  done  to  improve  communication  among  those  in- 
volved in  agricultural  research  and  in  other  facets  of  agriculture 
such  as  production,  marketing  and  consumption? 

What  organizations  should  be  involved  in  achieving  expanded 
communications  about  agricultural  research  and  development  ac- 
tivities, and  what  responsibilities  should  be  assigned  to  those 
organizations? 

Are  there  problems  with  technology  transfer  which  are  unique 
to  agriculture? 

Is  the  agricultural  research  system  responsive  to  new  demands 
placed  upon  it  by  users  and  consumers,  and  are  the  users  and 
consumers  aware  of  the  potential  and  the  limitations  of 
agricultural  research? 

Following  a  period  of  study  on  the  subject  of  agricultural  research, 
dining  which  the  issues  outlined  above  were  brought  to  light,  the  Sub- 
committees held  eight  days  of  hearings  in  Washington,  D.C.  and  field 
hearings  in  three  centers  of  agricultural  research.  As  all  these  hearings 
were  directed  towards  an  examination  of  the  agricultural  research  sys- 
tem as  it  relates  to  food,  it  is  hoped  that  in  the  future  additional  spe- 
cial oversight  hearings  might  be  held  on  other  aspects  of  agricultural 
research  such  as  fiber,  forestry,  other  renewable  natural  resources,  and 
rural  life. 


IT.  THE  ROLE  OF  AGEICULTUEAL  RESEARCH 
IN  INCREASED  FOOD  PRODUCTION 

Ip  order  to  develop  an  accurate  and  precise  picture  of  the  agricul- 
tural research  system  in  the  United  States,  and  of  its  potential  ability 
to  meet  food  needs,  it  is  necessary  to  define  the  exact  scope  of  such 
research,  its  limitations,  and  the  way  in  which  such  efforts  may  be 
linked  to  increased  or  improved  food  production.  The  testimony  of  the 
witnesses  and  the  extensive  material  submitted  for  the  record  by 
members  of  the  research  community  provided  ample  basis  for  a  dis- 
cussion of  these  topics. 

Defining  Agricultural  Research 

The  Assistant  Secretary  of  Agriculture,  Air.  Robert  W.  Long,  ap- 
peared as  one  of  the  first  witnesses  in  these  hearings,  and  denned  the 
scope  of  agricultural  research  for  the  Subcommittees : 

Agricultural  research  deals  with  the  discovery,  combination,  and  synthesis 
of  knowledge  essential  to  the  continuing  efficient  production  and  marketing  and 
the  effective  use  of  food,  fiber,  forest  resources,  clothing,  and  shelter  under 
changing  economic,  social,  and  political  conditions  in  the  United  States  and  the 
world ;  it  deals  with  the  protection  of  producers  and  consumers  and  with  the  wise 
use  of  natural  resources ;  it  involves  the  elucidation  of  a  broad  spectrum  of 
public  policy  alternatives  and  consequences  for  people  on  and  off  the  farms  ;  and  it 
includes  research  designed  to  add  to  basic  knowledge  that  will  advance  these 
aims.  ( I :  p.  41 ) 

He  went  on  to  state  that  scientists  of  many  disciplinary  backgrounds 
including  physical,  biological,  economic,  social  and  political,  would 
be  involved  in  the  agricultural  research  process.  (I:  p.  41)  Long  also 
suggested  that  many  variables  must  be  considered  as  part  of  the 
agricultural  research  process:  "Climate:  physiographic  conditions; 
soil  characteristics:  water  quality  and  availability:  types  of  vegeta- 
tion, livestock,  and  pests — including  genetic  variability  within 
species."  (I:  p.  16-i) 

Congressman  Fred  Richmond,  a  member  of  the  House  Agriculture 
Committee,  testified  that,  not  only  does  agricultural  research  have 
many  facets,  it  also  affects  a  great  many  activities  or  processes  in  the 
daily  lives  of  people  : 

Agricultural  research  affects  the  availability  of  food  products,  the  cost  of  food, 
the  nutritional  quality  of  food,  the  availability  of  energy,  the  development  of 
alternative  energy  sources  for  use  in  urban  settings  and  contributes  to  the 
wholesomeness  of  the  urban  environment  as  well.  (II :  p.  401) 

The  Subcommittees  intended  the  hearings  to  focus  on  the  food- 
related  aspects  of  the  agricultural  research  system.  Chairman  Syming- 
ton explained  this  in  his  opening  remarks  at  the  second  set  of 
hearings  and  defined  the  elements  he  considered  to  be  part  of  agricul- 
tural research : 

It  is  our  preliminary  view  that  agricultural  research  should  be  directed  both 
toward :  securing  an  abundant  supply  of  high  quality,  inexpensive  and  nutritious 
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flOOd  for  the  citizens  of  thi>  country  ami  for  the  rest  of  the  world,  and  Achieving 
the  general  Improvement  of  the  quality  of  rural  and  urban  life 

Agricultural  research  is  involved  in  all  aspects  of  production,  i 
packaging,  transportation,  Btorage,  and  distribution.  Between  the  appropriation 
or  allocation  of  funds  for  agricultural  research  and  the  achievement  of  its  goals 
are  dozens  of  institutions  within  which  scientists  are  engaged  in  basic  research, 
applied  research,  technological  development,  and  the  exten  inn  of  results.  (II: 
p.  3  » 

Limitations  on  Agricultural  Sen  \ 

I  i€  complexities  of  the  agricultural  research  system,  with  n>  many 
facets,  its  interdisplinary  approach,  and  it-  many  potential  impacts 
must  be  recognized  in  any  discussions  of  thai  system.  Suggestions  for 
improvements,  critical  comments,  or  own  meaningful  praise  of  such  a 
system  cannot  bv  made  unless  the  nature  of  agricultural  science  is 
understood  in  its  entirety.  In  background  papers  prepared  for  the 
hearings  by  the  Congressional  Research  Service  of  the  Library  of 
Congress,  it  was  pointed  out  that : 

Research  and  development  in  the  agricultural  sciences  involve  changing  growth 
processes  in  living  organisms — specifically  plants  and  animals.  Changes  are  dif- 
ficult to  create  and  hard  to  control.  The  vast  majority  of  potential  improvements 

in  one  facet  result  in  diminishment  of  some  other  feature  of  the  plant  or  animal 
world.  Diethylstilbestrol  (DES)  is  a  good  example.  The  gain  in  efficiency  of  feed 
fed  to  beef  animals  was  eventually  discounted  by  the  potential  hazard  to  humans 
of  cancerous  side  effects.  The  lapsed  time  between  discovery  and  recall  was  nearly 
two  decades,  however.1 

Clearly,  it  must  bo  considered  that  the  response-times  to  new  trends 

or  rapidly  changing  national  priorities  may  well  be  system-limited  in 
terms  of  the  complexities  of  agricultural  research.  The  Subcommittees 
attempted  to  keep  such  limitations  in  mind  during  the  course  of  the 
hearings  and  in  this  subsequent  analysis  of  the  materials  and  testimony 
which  had  been  received. 

The  Link  Between  Agricultural  Research  and  Increased 

Food  Production 

USDA  witnesses  provided  much  of  the  evidence  which  linked  the 
advance  of  agricultural  technology  to  any  future  increases  in  food 
production.  Assistant  Secretary  Long,  for  instance,  supplied  the 
following  statement  for  the  record  : 

Major  change  in  productivity  will  occur  when  new  major  technology  Is 
developed  and  adopted.  It  will  also  result  from  the  accumulation  of  small  incre- 
mental gains  achieved  over  a  period  of  years.  .  .  .  Estimating  the  availability 
and  impact  of  major  new  technology  is  inexact  at  best.  Some  developments  occur 
quickly,  others  came  as  the  results  of  decades  of  systematic  effort.   (I:  p.  184) 

There  have  been  some  recent  statements  in  the  literature  which  indi- 
cate that  the  United  States  is  not  keeping  up  with  the  demand  for  new 
technology  needed  to  continue  increases  in  food  productivity.  Faced 
with  expanding  populations,  worldwide,  this  would  seem  a  dangerous 
and  highly  unfortunate  situation.  One  of  these  claims  appeared  in  a 
recent  issue  of  Science  magazine  : 

.  .  .  that  the  trend  in  yields  on   [seven]   experimental  farms  remained  level 
in  the  decade  of  the  1960's  can  be  explained  by  the  absence  of  any  breakthroughs 
in  technology.  The  simple  fact  is  that  farmers  are  consuming  technology  ' 
than  it  is  being  produced  by  research.' 


1  Op.   rit..   Mnvor  In   Background    Papers,   p.    31. 

2  Thompson.   Louis.   Science,   v.    188,   n.   4188.  9   May   107o  ;   p.   687. 
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A  1974  report  of  the  TJSDA  had  also  supported  this  idea,  stating: 

.  .  .  for  the  future,  minor  technologies  will  contribute  a  modest  improvement 
in  productivity,  but  major  change  will  have  to  wait  the  discovery  of  new  major 
technology. 

In  his  testimony  Long  discussed  the  possible  reasons  for  the  slow- 
down in  technological  developments  after  the  spectai  ular  successes 
in  the  first  half  of  the  20th  centuiy : 

Another  factor  needs  to  be  recognized  in  the  discussion  of  developing  tech- 
nology. As  agricultural  production  becomes  more  sophisticated,  dramatic  break- 
throughs are  more  difficult  to  achieve.  Furthermore,  an  increasing  proportion 
of  research  and  development  effort  must  be  devoted  to  such  things  as  new 
varieties  simply  to  maintain  current  levels  of  productivity.  Therefore,  unless 
there  are  significant  increases  in  support  for  agricultural  research  a  lower 
proportion  of  the  available  resources  can  be  devoted  to  new  or  additional  im- 
provements in  productivity.  (I :  p.  181) 

A  representative  of  the  agricultural  science  community.  Dr.  Sylvan 
Wittwer.  chairman  of  the  Board  on  Agriculture  and  Renewable  Re- 
sources (BARR)  of  the  National  Academy  of  Sciences,  also  expressed 
the  urgent  needs  in  agricultural  research  in  order  to  meet  the  techno- 
logical demands  for  the  future  : 

There  is  the  urgency  for  a  reassessment  of  national  and  global  priorities  and 
strategies  in  agricultural  research.  We  cannot  abdicate  this  responsibility  to 
others.  This  Nation  is.  and  must  remain,  the  center  of  action  for  meeting  world 
food  problems.  We  have  gone  through  an  environmental  movement,  and  now 
have  keen  awareness  of  the  importance  of  protection,  preservation,  and  conser- 
vation of  our  nonrenewable  resources.  We  are  now  in  the  midst  of  an  energy 
crisis  and  worldwide  inflation.  Here  food  and  energy  have  many  linkages, 
including  price.  We  have  more  people  on  the  Earth,  and  the  numbers  are  in- 
creasing more  rapidly  than  ever  before  in  history.  There  is  little  indication 
that  in  the  immediate  future  this  will  change.  Any  progress  in  the  reduction 
of  birth  rates  will  be  more  than  compensated  for  by  increased  life  spans.  There 
is  no  acceptable  alternative  except  to  seek  agricultural  victory  in  food  produc- 
tion. Our  productive  capacity  reserves  include  not  only  land,  water,  energy  and 
fertilizer,  and  labor-saving  equipment,  but  technology  that  can  yet  be  created 
through  agricultural  research  investments.  (I :  p.  21) 

Dr.  Sterling  Wort  man,  of  the  Rockefeller  Foundation,  expressed 
his  belief  during  the  hearings  that  research  was  the  key  to  the  ex- 
panding world  food  problem.  He  suggested  that  the  United  States  is 
faced  with  a  ''magnificent  opportunity7'  to  deal  effectively  with  the 
problems  of  hunger  and  poverty,  but  noted  that  the  Government  must 
have  the  ''will  and  the  wisdom  to  act/'  (II :  pp.  17-18) 

In  1975  a  conference  of  agricultural  scientists,  administrators,  and 
policymakers  met  in  Kansas  City  to  discuss  the  research  efforts 
required  to  meet  United  States  and  world  food  needs.  The  results 
of  that  conference  were  presented  during  the  hearings.  Although  more 
detail  on  that  conference  is  presented  later  in  this  report,  the  major 
theme  is  worthy  of  note  here.  It  was  that  research  is  desperately 
needed  in  some  key  problem  areas,  including  the  field  of  human  nutri- 
tion, crop  production,  use  of  natural  resources  and  plant  and  animal 
disease  and  pest  control.  The  conference  participants  felt  that  if 
these  research  needs  were  not  met  shortly,  the  United  States  could  not 
provide  the  lead  technology  for  its  own  food  needs,  much  less  the 
food  needs  of  the  rest  of  the  world. 

Dr.  Karl  Mattil,  a  professor  of  food  production  research  with  the 
Texas  A.  &  M.  University,  felt  that  aspects  of  food  research  other 
than  those  normally  clasified  as  productivity-related  should  be  given 
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greater  emphasis  in  future  efforts  to  increase  the  supply  of  food.  His 
statement   presented  the  following  premise: 

.  .  .  that  food  science  and  engineering  are  probably  the  most  economical 
approaches  to  Increasing  food  BappUes  In  terms  of  utilization  of  nonrenewable 
resources,  ami  holding  the  line  on  food  prices.  Tney  merit  your  careful  evalua- 
tion :ind  support.  (II:  p.  848  i 

A  representative  of  the  private  sector.  Dr.  Richard  Aldrich,  presi- 
dent of  the  Agricultural  Research  [nst  itute,  also  expressed  the  opinion 
that  the  only  way  to  insure  increased  food  production  was  through 

research  efforts.  He  indicated  that  the  United  States  should  take  the 
lead  in  providing  the  basic  research  efforts  in  relation  to  food,  while 
developing  countries  could  handle  the  more  applied  research  acces- 
sary to  meet  their  individual  needs: 

I  believe  one  of  the  challenges  we  face  as  a  nation  in  meeting  world  food 
problems  is  in  providing  the  linkage  between  so-called  basic  and  applied  re- 
search. Much  of  the  latter,  out  of  necessity  likely  will  need  to  be  done  by  the 
developing  nations  themselves.  (II:  p.  2'*A) 

Thus,  representatives  from  all  major  segments  of  the  agricultural 
research  community  seemed  to  agree  that  expanded  and  carefully 
directed  research  would  be  necessary  in  order  to  insure  expanded  food 
production  in  the  United  States  and  the  world. 


III.  PARTICIPANTS  IN  THE  SYSTEM  FOR  FOOD- 
RELATED  AGRICULTURAL  RESEARCH 

The  agricultural  research  system  in  this  Nation  is  highly  complex, 
with  many  sources  of  support,  including  major  funding  from  the  Fed- 
eral Government.  In  order  to  examine  the  strengths  and  weaknesses 
of  the  system  as  it  exists  today,  it  was  necessary  for  the  Subcommittees 
to  explore  in  detail  the  organization,  management  and  funding  of 
food-related  agricultural  research  in  the  United  States.  This  chapter 
is  a  compilation  of  all  the  material  testified  to  or  submitted  for  the 
hearings  record  that  bears  on  the  organizational  aspects  of  the 
national  agricultural  research  system,  as  it  relates  to  food. 

The  USDA-State  Organizations  Involved  in  Food-Related 
Agricultural  Research 

Much  of  the  agricultural  research  in  the  Nation  is  conducted  or  ad- 
ministered by  rive  of  the  six  research  agencies  of  the  USDA,  the  55 
State  Agricultural  Experiment  Stations  (SAES),  the  15  schools  o,f 
forestry,  and  the  16  land-grant  colleges  of  1890.  (See  Appendix  A 
for  a  chronology  of  legislation  and  events  in  agricultural  research  and 
Appendix  C  for  a  listing  of  these  academic  institutions.)  A  sixth 
agency  of  the  USDA.  the  Cooperative  State  Research  Service,  has 
as  its  primary  function  the  administration  of  Federal  funds  for  agri- 
cultural research  at  the  State  Agricultural  Experiment  Stations,  the 
schools  of  forestry,  the  land-grant  Colleges  of  1800,  Tuskegee  Insti- 
tute, and  private  institutions.  The  five  USDA  agencies  performing 
agricultural  research  are:  The  Agricultural  Research  Service  (ARS)  ; 
the  Forest  Service  (FS)  ;  the  Farmer  Cooperative  Service  (FCS) ; 
the  Economic  Research  Service  (ERS)  :  and  the  Statistical  Reporting 
Service  (SRS). 

By  far,  the  largest  portion  of  the  food-related  research  is  handled  by 
the  ARS,  which  conducts  basic,  applied,  and  developmental  research  in 
the  following  areas :  Soil,  water,  and  air  resources :  pest  control :  crops ; 
livestock;  environmental  quality;  food  and  nutrition:  consumer  serv- 
ices; rural  and  international  development :  food  safety :  health  hazards 
related  to  agricultural  processes;  and  domestic  and  export  marketing. 
T.  W.  Edminster,  the  administrator  of  the  ARS,  noted  that  all  of  the 
above  mentioned  subject  areas  "are  a  part  of  the  Department's  mis- 
sions." (II:  pp.  68-69) 

The  Economic  Research  Service  (ERS)  carries  out  a  smaller  pro- 
gram on  research  related  to  food  production  and  marketing.  Robert 
Long  observed : 

ERS  programs  deal  with  food  and  fiber  economics  and  resource  and  develop- 
ment economics.  Included  are  studies  of  foreign  demand  and  competition  and 

foreign  development,  the  latter  to  aid  agricultural  development  in  lower  income 
countries.  (I :  p.  4G) 

The  ERS  is  also  concerned  with  natural  resources  as  they  impact  on 
food  production.  Therefore,  ERS  has  conducted  such  studies  as:  The 

(2.1) 
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impact  of  elimination  of  pesticides  and  herbicides;  the  impact  of 
energy  shortages;  and  surveys  of  the  United  States  to  determine  how 
much  land  is  available  for  crops.  Hie  results  of  ERS  research  projects 
are   widely   used   by   the   QSDA,   other  government    a  .   the 

Congress,  farmers,  industry,  and  the  genera]  public  to  gam  informa- 
tion on  the  national  economy,  as  it  relates  to  agriculture,  the  interna- 
t  ional  economy,  and  on  major  commodities. 

The  Statistical  Reporting  Service  (SRS)  gathers  statistics  on  farm 
production,  supply,  carm  prices  and  other  aspects  of  the  agricultural 
and  food  systems,  A  very  small  poet  ion  of  the  total  SRS  budget  is 
used  for  research  activities  on  tin-  methodologies  used  in  gathering 
such  statistics.  Since  these  data  play  such  a  vital  role  in  the  functions 
of  food  production,  the  research  conducted  by  the  SRS  on  statistical 
methodology  is  included  in  this  report  as  food-related. 

The  Farmer  Cooperative  Service  (FCS)  conducts  or  supports  re- 
search activities  in  cooperative  financing  arrangements  to  improve 
the  efficiency  of  farm  operations.  Additionally,  FCS  has  Keen  con- 
cerned with  studies  of  the  following  items:  grain,  livestock,  fruits. 
vegetables,  farm  supply  efficiency,  byproducts  of  cotton,  cooperative 
development,  dairy,  and  transportation  and  distribution  of  farm 
produce. 

The  Cooperative  State  Research  Service  (CSRS)  within  the  FSDA 
does  not  conduct  any  agricultural  research  but  is  responsible  for  much 
of  the  Federal  grant  money  that  goes  to  the  State  Agricultural  Experi- 
ment Stations  (see  list.  Appendix  C)  at  the  land-grant  universities. 
Therefore,  the  CSRS  has  a  significant  impact  on  the  food-related 
research  that  is  conducted  in  the  United  States.  The  CSRS  is  also 
involved  with  the  granting  of  funds  to  the  16  Colleges  of  1890,  and 
Tuskegee  Institute.  (See  list.  Appendix  C.)  Approximately  two-thirds 
of  the  research  done  by  these  colleges  would  be  considered  food-related. 

The  four  USDA  agencies  which  conduct  food-related  research,  and 
the  other  (GSRS),  which  administers  contracts  for  food-related  re- 
search, are  under  two  different  assistant  secretary  level  positions 
within  the  USDA.  The  ARS  and  the  CSRS  are  under  the  Assistant 
Secretary  for  Conservation,  Research,  and  Education,  while  the  ERS, 
SRS,  and  FCS  are  under  the  Director  of  Agricultural  Economics. 

The  following  sections  describe  more  fully  the  organizational  details 
of  each  of  these  agencies  within  the  FSDA. 

AGRICULTURAL  RESEARCH  SERVICE 

The  Administrator  of  the  Agricultural  Research  Service  (ARS), 
Mr.  T.  W.  Edminster,  testified  on  September  24,  1975  alxmt  the  specific 
programs  and  organizational  aspects  of  that  agency.  He  stated  that 
the  ARS  is  geographically  decentralized  into  four  regions1  and  27 
areas  and  centers,  a  programmatic  division  which  allows  for  maximum 
contact  with  the  needs  and  special  problems  of  the  various  regions  of 
the  United  States: 

ARS  has  laboratories  and  other  experimental  facilities  in  every  basic  physio- 
graphic region  of  the  United  States.  This  puts  scientists  and  administrators  in 
frequent  and  direct  contact  with  users  of  research  information  and  problems 


1  Northeastern,  North-contra].  Wostorn.  and  Southern.  Each  has  a  deputy  administrator. 
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where  they  occur,  and  also  in  day-to-day  contact  with  our  State  experiment 
station  colleagues.  (II :  p.  72) 

The  ARS  in  fiscal  year  1975  supported  9.300  personnel  who  were 
involved  in  approximately  2.900  separate  research  projects  at  145 
location?.  Edminstier  noted  that  the  ARS  programs  were  linked  to  the 
missions  and  goals  of  the  USDA,  and  occurred  in  the  areas  of  do- 
mestic and  international  programs. 

The  ARS  has  recently  undergone  a  programmatic  reorganization 
designed  to  improve  that  agency's  response  to  national  research  needs 
in  the  field  of  agriculture.  The  main  change  was  the  introduction  of 
a  management  and  planning  system  (MAPS),  which:, 

.  .  .  provides  a  framework  for  setting  goals  and  objectives,  allocating  re- 
sources, providing  technical  leadership  and  optimizing  the  opportunities  [for] 
job  satisfaction  for  our  employees.  (II :  p.  69) 

The  program  structure  which  evolved  from  this  MAPS  system  (dis- 
cussed in  detail  in  part  IV)  includes  the  following  elements  (II :  pp. 
94-97): 

National  research  programs :  The  ARS  has  67  such  programs,  each 
of  which  is  linked  to  the  missions  and  goals  of  the  USDA ; 

Special  research  programs :  There  are  eight  of  these  programs  which 
were  not  fully  explained  in  the  testimony. 

The  administration  of  the  MAPS  system  involves  the  following 
staff  elements  of  the  ARS : 

National  program  staff :  Four  assistant  administrators  2  of  the  ARS 
and  the  Director  of  the  International  Programs  Division  in  the  ARS 
form  this  staff.  Each  of  the  national  research  programs  are  assigned 
to  one  of  these  people,  who  are  responsible  for  planning,  document- 
ing, and  coordinating  the  research.  Each  of  the  special  research  pro- 
grams are  also  assigned  to  a  member  of  the  national  program  staff 
for  administration. 

Technical  program  staff:  Approximately  250  of  the  top  ARS  re- 
search scientists  have  been  assigned  to  assist  the  national  program 
staff.  In  addition  to  their  duties  in  the  research  area,  these  advisers 
have  a  responsibility  to: 

.  .  .  promote  and  foster  scientific  excellence  and  technical  advice  to  national 
program  and  analysis  staffs  for  developing  programs  and  conducting  long-range 
planning  and  program  assessment.  They  also  .  .  .  because  they're  in  the  field 
working  closely  with  other  research  groups,  provide  a  very  excellent  technical 
relationship  with  other  research  workers.  (II :  p.  70) 

Work  reporting  units :  The  research  programs  have  been  divided  by 
location  into  appproximately  1,000  of  these  units.  The  reporting  and 
detailed  planning  for  individual  research  projects  are  accomplished  on 
this  level. 

ECONOMIC    RESEARCH    SERVICE 

Perhaps  the  most  important  of  the  research  functions  performed 
hy  the  Economic  Research  Service  (ERS)  relating  to  food  would  be: 
— The  development  of  national  and  worldwide  estimates  of  current 
food  use  and  the  distribution  of  food : 


2  The  four  assistant  administrators  are  as  follows  :  Livestock  and  Veterinary  Sciences  ; 
Plant  and  Entomological  Sciences  ;  Soil,  Water  and  Air  Sciences  ;  and  Marketing,  Nutrition, 
and  Engineering  Sciences. 
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— Identification  of  the  interrelationships  among  economic  forces, 
institutions,  and  Government  policies  and  programs  which  can 
affect  food: 

— Development  of  short-term  forecast-  and  long-range  projections 
of  the  distribution  of  food  for  probable  and  future  evenl 

— Evaluation  of  the  performance  of  the  food  sector  in  meeting  the 
needs  and  wants  01  consumers  and  the  goals  of  society  on  relate  I 
matters ; 

— Identification  of  the  probable  and  possible  structural  adjusts 
in  the  food  sector  and  evaluation  of  the  impact-  of  such  adjust- 
ments on  all  segments  of  society ;  and 

— Distrilmt  ion  of  economic  informal  ion  on  a  t  imely  basis  for  use  by 
individual  consumers  and  decisionmakers  in  the  f<  or. 

The  ERS,  in  1975,  bad  approximately  1,050  employee's,  of  which  550 
were  researchers.  Most  of  tiiese  employees  are  located  in  the  Washing- 
ton, D.C.,  area,  hut  a  good  portion  (about  20  percent  )  are  located  in 
other  States  and  in  foreign  countries. 

The  two  broad  areas  of  food  and  fiber  economics  and  resource  and 
development  economics  provide  the  core  programmatic  goals  for  the 
ERS.  These  two  areas  are  divided  into  programs  as  shown  below  : 

— Food  and  fiber  economics:  (1)  commodity  economics;  (2)  na- 
tional economic  analysis:  and  (3)  foreign  demand  and  competi- 
tion: and 

— Resource  and  development  economics:  (1)  natural  resource  eco- 
nomics; (2)  economic  development :  and  (3)  foreign  development. 

Within  each  of  the  six  divisions  mentioned  above  there  are  major 
program  areas  a  headed  by  program  leaders.  A  program  area  may  con- 
tain a  number  of  individual  research  topics,  each  of  which  will  be 
headed  by  a  project  leader. 

STATISTICAL    REPORTING    SERVICE 

According  to  Assistant  Secretary  Long  (I:  p.  46).  the  Statistical 
Reporting  Service  (SRS)  is  concerned  with  the  development  of  im- 
portant statistical  techniques  used  in  iratherinir  and  evaluating  s'at  i>t  i- 
cal  data.  In  general,  the  primary  function  of  the  SRS  is  to  compile 
"timely  surveys  to  develop  estimates  of  farm  production  and  supply, 
farm  prices,  and  other  aspects  of  the  agricultural  and  food  system. 
SRS  also  performs  research  in  statistical  methodology, data  processing 
techniques,  and  methods  of  gathering  and  evaluating  statistical  data."  ■ 


'Commodity  economics:  Commodity  programs  and  policy  analysis;  filters;  grains  and 
feeds;  oil  crops:  fruits.  Tegetables,  Bweeteners,  and  tobacco;  meat  animals:  dairy:  and 
ponltrv.   National  economic  analysis:  Agricultural  history:  technology  and  Innovation  In 

the  food  and  fiber  sector  :  structure  and  adjustments  :  inputs  and  finances  ;  transportation  : 
sector  performance  measures;  economic  projections  and  analytical  systems:  pricing,  poller. 
and  program  analysis  ;  consumer  economics  and  demand  analysis  :  and  distribution  analyst*, 
Foreipn  demand  and  competition:  Developed  countries  and  agricultural  trade  policy; 
weather  and  climate:  Latin  America:  Africa  and  Middle  East;  Asia:  Eastern  Europe ; 
Soviet  T'nion  :  Communist  Asia  ;  commodities:  statistics  :  international  monev  and  finance: 
and  economic  development  and  trade.  Natural  resources  economics:  Agricultural  resources 
and  environment  ;  rural  resources  and  environment;  resource  inventory  and  use:  resource 
nrc,ani7ation  and  control;  resource  projections  and  analytical  systems:  and  resource  nro- 
jrram  stadias  Economic  development:  Housing,  industrial  location:  health  and  education: 
regional  analysis:  State  and  local  povernment  :  income:  manpower:  population:  and 
rural  development  indicators.  Foreipn  development  :  International  training  and  technical 
assistance. 

*  Oiibert.  0  orcre  V.  and  1  en  v.  Maver.  "Asrricnltural  Research:  Men.  Monev,  and 
Institutions."   The   Congressional    Research    Service.   Library   of  Conpress,   July   107."). 
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Although  the  SRS  has  a  fairly  large  effort  in  the  area  of  data  compila- 
tion which  relates  to  food  and  food  production,  the  only  research  it 
performs  relates  to  the  statistical  methodologies  utilized  in  data  col- 
lection. It  is  estimated  that  approximately  1  to  l1  o  percent  of  the  SRS 
effort  is  devoted  to  such  research  activities  and.  therefore,  can  be 
considered  food  related. 

FARMER    COOPERATIVE    SERVICE 

Robert  Long  stated  that  the  Farmer  Cooperative  Service  (FCS) 
deals  with  "'studies  of  financial,  organizational,  legal,  social,  and 
economic  aspects  of  cooperative  activity  in  U.S.  agriculture.''  (I :  p.  46) 
Less  than  100  employees  perform  the  duties  of  the  FCS  in  a  central 
Washington  office.  Xo  field  offices  are  maintained  by  the  FCS. 

COOPERATIVE  STATE  RESEARCH  SERVICE 

The  Cooperative  State  Research  Service  (CSRS)  has  the  following 
functions,  described  by  Robert  Long : 

The  Cooperative  State  Research  Service  (CSRS)  administers  formula  (Hatch 
snd  Mclntire-Stennis  Acts)  and  special  grant  programs  (Public  Law  S9-106)  in 
support  of  programs  in  State  institutions.  CSRS  provides  assistance  to  the 
research  administrators  in  coordinating  research  among  the  State  institutions 
and  between  them  and  the  Department  of  Agriculture.  This  assistance  includes 
participation  in  long-range  program  development,  at  each  institution,  in  regions, 
and  nationwide.  (I :  pp.  46-47) 

The  CSRS  functions  are  carried  out  by  approximately  80  employees 
located  in  Washington,  of  which  about  35  are  scientific  specialists. 

Although  the  CSRS  does  not  actually  perform  agricultural  research. 
its  impact  on  those  who  can  carry  out  such  research  is  significant.  The 
CSRS  has  been  delegated  the  authority  of  the  Secretary  of  the  USDA 
to  administer  Hatch  Act  funds,  which  provide  a  considerable  amount 
of  the  funding  for  research  at  the  State  Agricultural  Experiment  Sta- 
tions and  at  other  institutions  (see  section  on  "Funding"  in 
Appendix  E). 

As  related  by  Dr.  Thomas  Ronninofen,  Associate  Administrator  of 
CSRS,  the  Hatch  Act  states  that  the  Secretary  of  the  USDA  shall : 

"Furnish  such  advice  and  assistance  as  will  best  promote  the  purposes  of  this 
Act,  including  participation  in  coordination  of  research  initiated  under  this  Act 
by  the  State  agricultural  experiment  stations,  from  time  to  time  to  indicate  such 
lines  of  inquiry  as  to  him  seem  most  important,  and  to  encourage  and  assist  in 
the  establishment  and  maintenance  of  cooperation  by  and  between  the  several 
State  Agricultural  Experiment  Stations,  and  between  the  stations  and  the  United 
States  Department  of  Agriculture."  (II :  pp.  130-131) 

As  far  as  the  activities  of  the  CSRS  go.  the  Service  felt  that 
previously  much  of  their  time  had  been  devoted  to  assuring  compliance 
with  the  legal  requirements  of  the  Hatch  Act  in  their  funding  of 
research  projects.  However,  this  has  changed,  as  noted  by  Ronningen : 

.  .  .  experience  has  shown  that  less  time  and  resources  are  needed  to  insure 
compliance  than  in  early  years  of  the  Hatch  Act.  Therefore,  the  agency  now 
devotes  the  major  part  of  its  efforts  to  help  improve  total  programs  at  client 
institutions  and  to  help  facilitate  coordinative  Federal-State  and  multistate 
research  activities.  (II:  p.  134) 


The  CSRS  necessarily  maintains  a  great  deal  of  Information  on 
existing  research  projects  due  to  the  nature  oi  its  functions.  In  L966, 
a  new  system  was  instituted  in  tin1  CSRS  to  track  on-going  research, 
the  Current  Research  [nformation  System.  Ronningen  stated  that 
about  IS  CSRS  employees  were  involved  in  the  maintenance  of  t\\\< 
computerized  information  system. 

The  link  between  the  CSRS  and  the  State  Agrirultunil  Experii 
Stations  is  very  strong.  Ronningen  noted  that  the  Administrator  of 
the  CSRS  is  a  member  of*  the  Experiment  Station  Committee  on  Orga- 
nization and  Policy  (ESCOP)  ami  that  CSRS  officials  participate  in 
all  of  the  regular  meet  ings  of  the  four  Regional  Associal  ion  of  Experi- 
ment Station  Directors. 

STATE   AGRICULTURAL   EXPERIMENT   STATIONS 

There  are  55  State  Agricultural  Experiment  Stations  (SAES), of 
which  53s  are  under  the  management  of  the  land-grant  colleges  of 
1862.  The  Hatch  Act  of  1887  had  provided  for  the  establishment,  in 
each  State  or  territory,  of  a  department  of  the  Land-grant  institution 
to  be  known  as  the  State  Agricultural  Experiment  Station.  Although 
the  SAKS  are  not  a  part  of  the  LJSDA  organizational  structure,  the 
cooperation  between  the  USDA  and  the  SAKS  is  extensive,  as  evi- 
denced by  the  substantial  interaction  between  the  SAKS  and  the  Co 
operative  State  Research  Service  (CSRS).  Agricultural  Research 
Service  (ARS),  and  other  agencies.  An  SAES  is  typically  part  of  a 
college  of  agriculture  within  a.  larger  university  structure.  An  impor- 
tant strength  of  the  SAES  system,  as  seen  by  Dr.  Orville  Bentley,  a 
representative  of  the  policy  advisory  mechanism  of  the  USDA,  is  that 
there  "is  local  direction  of  the  program  by  the  station  director  within 
the  college  of  agriculture  and  the  land-grant  college.-'  (I:  p.  47)  Dr. 
Bentley  further  observed  : 

The  typical  agricultural  experiment  station  is  one  of  three  hranches  of  a 
college  of  agriculture  in  the  State  land-grant  university.  Tr  involves  a  wide  array 
of  biological,  physical.  ;ind  social  science  disciplines.  The  other  two  branches 
of  the  college  are  concerned  with  resident  instruction  and  cooperative  extension. 
The  experiment  station,  the  primary  agricultural  research  organization  of  its 
State,  is  supported  by  funds  from  several  sources — Slate  taxes.  Federal  funds 
through  the  USDA  and  granting  agencies,  and  grants  from  private  industry 
and  foundations.  (I :  p.  48) 

The  organizational  structure  of  most  SAKS  includes  an  administra- 
tive head  who  reports  to  the  dean  or  vice  president  with  the 
responsibility  for  that  college.  Departments  within  the  college  can 
be  classified  into  fields  of  science,  such  as  biochemistry,  genetics,  or 
agricultural  economics,  or  into  commodity-oriented  topics,  such  as  ag- 
ronomy, animal  science,  and  food  science.  Usually  both  types  of  de- 
partments will  be  found  in  the  same  college.  A  department  head  will 
typically  be  responsible  for  general  program  direction  in  the  three 


•  The  Connecticut  State  Agricultural  Experiment  Stntion  is  not  associated  with  a  univer- 
sity. It  was  established  under  State  initiative  in  1875  prior  to  the  legislation  of  1887  which 
allowed  for  the  formation  of  an  SAKS  at  each  land-prant  university  in  each  State. 
Since  Connecticut  did  have  a  land-prant  university,  this  meant  that  the  State  acquired  a 
second  SAKS  under  the  auspices  of  that  legislation.  The  SAKS  in  Geneva.  New  York  is 
also  somewhat  autonomous  from  the  land-prant  system.  Although  the  director  of  the 
SAKS  does  report  to  official!  Of  Cornell  Kniverslty.  which  happens  to  he  the  land-prant 
university  for  New  York  State,  this  Is  not  done  under  the  terms  of  the  Act  of  18S7. 
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areas  of  research,  resident  instruction,  and  extension.  Dr.  Orville 
Bentley,  Co-chairman  of  the  Agricultural  Resetarch  Policy  Advisory 
Committee  ( ARPAC) ,  noted  that  "the  research  function  of  the  typical 
experiment  station  is  closely  intermeshed  with  resident  instruction 
and  extension;  in  fact,  the  same  scientist  is  often  involved  in  at  least 
two  of  those  functions."  (I :  p.  48) 

Dr.  Bentley  observed  that  the  input  of  scientific  expertise  from  the 
USDA  is  also  an  integral  part  of  the  SAES  research  system  since : 

USDA  researchers  are  located  in  many  university  departments  and  work  coop- 
eratively with  those  departments.  These  scientists  often  carry  joint  titles  with 
the  USDA  and  the  university,  and  many  have  graduate  students  or  teach  semi- 
nars or  advanced  graduate  courses.  (I :  p.  48) 

In  1975-76  there  were  approximately  26.000  professional  workers 
in  the  SAES  and  cooperating  state  institutions. 

Other  Federal  Organizations  Involved  in  Food-Related 
Agricultural  Research 

Nine  other  Federal  organizations  conduct,  administer,  or  support 
food-related  agricultural  research.  The  following  chart  outlines  the 
organizations,  the  specific  agencies  involved  within  the  organizational 
structure,  and  their  research  concerns.  The  research  listed  encompasses 
both  basic  and  applied  research  directly  related  to  food,  as  well  as 
research  more  peripherally  related  to  the  topic.  Detailed  information 
on  these  activities  can  be  found  in  II :  pp.  1019-1132. 

OTHER  FEDERAL  ORGANIZATIONS  INVOLVED  IN  AGRICULTURAL  RESEARCH 


Organizations 


Agencies 


Program  areas/research  concerns 


Department  of  State... 


Department  of   Com- 
merce. 


Department  of  Defense. 


Department  of  the 
Interior. 


Department  of  Health, 
Education,  and 
Welfare. 


Agency  for  International  Devel- 
opment: 
Technical   Assistance    Bu- 
reau. 


Bureau     of     International 
Organizational  Affairs. 
National  Bureau  of  Standards... 


National     Oceanographic  and 
Atmospheric  Administration 
National   Marine  Fisheries 
Service. 
U.S.  Army  Natick  Development 
Center  and  Letterman  Army 
Institute  of  Research. 
U.S.  Geological  Survey: 
Topographic  Division. 
Earth  Resources  Observation 
Systems  Program, 
Geologic  Division, 
Water  Resources  Division. 

Fish  and  Wildlife  Service 

National  Park  Service 

National  Institutes  of  Health 

Food  and  Drug  Administra- 
tion: 
Division  of  Nutrition. 
Division  of  Consumer 
Studies. 


Reducing  problems  of  food  production  in  developing  nations: 
Economic  and  sector  analysis  and  planning  for  agricul- 
tural and  rural  development. 
Food  crop  production. 
Water  and  tropical  soils  management. 
Livestock  production. 
Network  of  international  research  centers. 
Low-cost  nutritious  foods. 
Reaching  the  pre-school  child  (nutrition). 
Netional  nutritional  planning. 
Coordinating  budgets  for  Food  and  Agriculture  Organization 

and  World  Health  Organization. 
Preparing  standard   reference  materials  for  fertilizers,  leaf 

analysis  and  oxygen  permeation  for  food  wrappings. 
Performing  studies  to  improve  salmon  productivity  in  hatch- 
eries. 
Making  determinations  of  moisture  in  grains. 
Performing  studies   of  the   problems   of  development  and 
clearance  of  new  pesticides. 


Stuydmg  biological  life  sciences,  chemistry,  and  economics 

which  relate  to  fisheries  as  a  source  of  food. 
Conducting  research  on  nutrient  effectiveness,  processmg'and 

storage,  and  radiation  preservation. 


Performing  studies  on  fish  disease  prevention  and  control. 
Examining  the  causes,  effects,  and  control  of  natural  fires. 
Supporting  projects  in  nutrition  research: 

Food  products 

Biochemical  and  metabolism  studies. 

Nutrition  associated  with  diseased  states. 

Nutrition  education. 
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OTHER  FEDERAL  ORGANIZATIONS  INVOLVED  IN  AGRICULTURAL  RESCARCH-Continued 


Organizations 


Agencies 


Program  areas  research  concerns 


Environmental    Pro- 
■  mi  Agency. 


Research  and 

:  n  ent 
Administration 

Tennessee  Valley 

Auth 
National  Science 

'3t.cn. 


Biomedical  and  Environmental 

R»search. 
S  hr  energy. 


Directorate  for   Biological,    Be- 
havioral, and  Social  Sciences. 


Directorate  for  Atmospheric, 
Astronomical,  Earth,  and 
Ocean  Sciences. 

Directorate  for  Research  Applied 
to  National  Needs. 


Directorate  for  Scientific.  Tech- 
nological, and  International 
Affairs. 


Exploring  the  oo-^ible  impacts  of  agricultural  and  food  proc- 
essing activitie-  nn  nnvronmental  quality: 
Food  products  ird-istry. 
Alternate  DeM  ma"arem»nt. 
Health  and  ecolorcal  effects  fo  pesticides. 
Effects  of  pollutants. 
Agricultural  pollutant  control. 
Investipatmg  phnt  sciences  and  the  safety  and  wholcsomeners 
of  irradiated  foods. 

Fuels  from  bicmass.  Agricultural  and  industrial  process 
heat.  Wind  energy. 
Conducting  research  on  fertilizers. 

Funding  projects  involving: 

Agricultural  crops;  growing  or  processing  plant  or  animal 

products,  fcod  fiber,  forest  or  fish,  or  their  pathogens. 

Nonagncultural  species,  at  the  organism  level,  with  some 

relevance  to  agriculture. 
Biological  procesfes  at  the  suborganism  level,  with  some 
underlaying  rehvance  to  agricultural  matters. 
Investigating  environmental  forecasting. 


Supporting  projects  on: 

Organic  farming. 

Alternative  beef  production  systems. 

Environmental  control  of  effluents. 

Weather  modification. 

Analyses  of  world  grain  reserves. 
Supporting: 

Research  on  the  constraints  on  agriculture. 

NAS  study  on  world  food  and  nutrition. 

Project  in  mathematical  dynamic  simulation  modeling  of 
agricultural  production. 


Other  Universities  and  Colleges  With  Agriculti  rai  Research 

Programs 

There  are  at  .cast  one  hundred  universities  and  colleges  outside  the 
State  Agricultural  Experiment  Station  (SAKS)  Land-grant  institu- 
tion Colleges  of  1890  system  which  have  on-going  research  efforts 
relating  to  food  and  agriculture.  Jn  some  cases  the  programs  may  be 
quite  small,  lb  other  cases  the  efforts  are  extensive  and  may  well  rival 
the  program  size  at  sonic  of  the  SAES-affiliated  universities.  The 
American  Association  of  University  Agricultural  Administi 
(AAUAA)  undertook  a  survey  of  these  research  i  in  L975.  They 

fonnd  that  a  variety  of  organizational  unit-  existed,  including  some 
college  b  of  agriculture,  some  divisions  or  departments  of  agriculture, 
and  so  on.  In  vie  w  of -this  diversity  of  reporting  units,  it  is  not  possible 
ie  a  common  organizational  theme  for  the  agricultural  research 
systems  in  these  academic  institutions. 

The  National  Association  of  State  Colleges  and  Universities  • 
mated  recently  that  the  non-land  grant  institutions  graduate  20-25 
p  nt  of  all  the  agricultural  scientists  in  the  Unite*]  States.  Clearly, 
the  contribution  of  these  academic  institul  ion.-  to  the  ful  ure  of  agricul- 
tural research  in  the  United  States,  in  terms  of  trained  manpower 
alone,  is  extensive. 

Nonprofit  Organizations  Involved  i\   [?ood  Related 
Agriculturai    Resi    rch 


Representatives  of  the  Rockefeller  Foundation  and  the  Midwest 

irch  Institute  testified  at  the  hearings  on  food-related  research 
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activities  currently  supported  by  those  organizations.  To  supplement 
that  testimony,  information  was  obtained  from  the  Ford  Foundation, 
the  Kellogg  Foundation,  the  C.  F.  Kettering  Foundation  and  the 
Boyce  Thompson  Institute,  selected  because  of  their  substantial  in- 
volvement with  the  support  of  food-related  research  programs. 

THE    FORD    FOUNDATION 

The  Ford  Foundation  supports  research  activities  focused  on  agri- 
culture in  the  developing  countries  in  five  major  program  areas:  pro- 
duction technology;  policy  and  planning;  educational  institutes:  com- 
munity development;  and  extension.  A  Foundation  spokesman. 
Dr.  Lowell  S.  Hardin  noted  that : 

For  the  most  part,  grants  are  made  directly  to  institutions  oversea-;.  Only 
rarely  do  we  fund  an  agricultural  research  project  which  is  carried  out  ex- 
clusively in  the  United  States.  U.S.  institutions  are  sometimes  involved,  however, 
in  the  execution  of  the  research  and  training  in  overseas  locations-.  (II :  p.  1145) 

The  potential  impact  of  the  Foundation's  support  for  foreign  re- 
search could  be  significant  for  the  world  food  situation.  Additionally. 
Hardin  believes  that  benefits  could  accrue  to  U.S.  agricultural  scien- 
tists since  the  development  of  professional  competence  and  institutional 
capacity  in  overseas  locations  has  made  it  '"possible  to  conduct  col- 
laborative international  agricultural  research  of  a  quality,  which 
previously  was  impossible.''  (II:  p.  1146) 

THE    ROCKEFELLER    FOUNDATION 

The  Rockefeller  Foundation  provides  funds  for  food-related  re- 
search under  the  auspices  of  three  separate  programs:  Conquest  of 
hunger,  quality  of  environment,  and  equal  opportunity.  Under  the 
conquest  of  hunger  program,  which  performs  the  largest  portion  of 
agricultural  research,  grants  and  aid  to  U.S.  universities  are  provided 
so  that  foreign  students  may  study  agricultural  sciences  and  perform 
research  useful  to  their  homelands.  The  Foundation  also  provides  ex- 
tensive support  to  international  agricultural  centers  through  the  Con- 
sultative Group  on  International  Agricultural  Research  (CGIAR)  as 
part  of  this  program.  Recently,  the  Foundation  established  the  Inter- 
national Food  Policy  Research  Institute  '"to  carry  out  research  and 
current  policy  analysis  on  problems  affecting  the  production,  con- 
sumption, availability,  and  equitable  distribution  of  food  throughout 
the  world,  but  particularly  in  the  developing  nations."  6 

Although  the  emphasis  is  on  international  agricultural  research 
needs,  the  Foundation  does  provide  support  for  domestic  research 
projects  on  pest  management  research,  nitrogen  fixation  studies,  and 
examination  of  cooperatives  to  further  the  agricultural  science-. 

THE    MIDWEST    RESEARCH    INSTITUTE 

The  Midwest  Research  Institute  is  a  nonprofit  resoareh  organiza- 
tion located  in  Kansas  City.  Missouri.  The  Institute  performs  contract 
research   for   Government,   industry,   and   other   public   and   private 

6  Rockefeller  Foundation.  The  President's  Review  and  Annual  Report;  1975.  NVw 
York.   p.    15; 


groups.  Past  work  has  included  :  the  development  of  soluble,  edible  film 
for  food  packaging;  research  on  environmental  pollution  problems  re- 
lating to  agricultural  activities;  water  quality  studies;  research  on 
toxic  substances,  including  pesticides;  economic  studies  of  market 

expansion,  transportation  and  distribution  of  agricultural  products, 
and  product  diversification,  and  technology  assessments  of  develop- 
ments in  agriculture. 

In  the  past  year  t  he  Midwest  Research  Inst  itute  sponsored  a  seri 

public  forums  called  "Mid-continent  Persped  h res'  which  allowed  in- 
dustry leaders  to  discuss  the  major  problem  areas  confronting  their 
particular  segments  of  the  food  system.  The  results  of  these  seminars 
nave  been  published  and  widely  distributed  to  increase  public  aware- 
ness of  critical  issues  relating  to  the  food  system. 

THE    W.    K.    KELLOGG    FOUNDATION 

The  W.  K.  Kellogg  Foundation  is  located  in  Battle  Creek,  Michi- 
gan. Projects  related  to  food  research  are  sponsored  both  domestically 
and  internationally  in  such  areas  as:  reindeer  husbandry  in  Lapland; 
livestock  and  alfalfa  production  improvements  for  American  Indians: 
irrigation  efficiency  studies  for  Navajo  Indians;  establishment  of  the 
Norwegian  Food  Research  Institute  for  food  science  programs:  and 
a  program  in  Australia  to  provide  a  forum  for  decisionmakers  in  agri- 
cultural policy. 

The  funds  utilized  by  the  foundation  are  entirely  internally  gen- 
erated. The  Annual  Report  for  1975  stated  that : 

A  grant-making  organization,  the  Foundation  does  not  operate  programs.  It 
provides  financial  assistance  to  organizations  and  institutions  that  have  identified 
and  analyzed  problems  and  have  designed  constructive  action  programs  focused 
on  practical  solutions.'1 

THE    C.    F.     KETTERING    FOUNDATION 

The  C.  F.  Kettering  Foundation  supports  food-related  research  in 
nitrogen  fixation  and  photosynthesis  at  its  own  Yellow  Springs  labora- 
tory in  Ohio.  The  nitrogen  fixation  research  activities  are  intended  to 
develop  new,  synthetic  systems  capable  of  fixing  nitrogen  with  less 
stringent  requirements.  The  goal  of  the  photosynthesis  research  is  to 
improve  the  efficiency  of  photosynthesis  processes  and  to  improve  the 
relationship  between  photosynthetic  and  nitrogen-fixation  processes. 

The  mandate  of  the  Foundation  is  to  involve  itself  in  problems  of 
societal  importance.  It  was  established  in  1950  and  had  not  been  par- 
ticularly agriculturally  oriented  in  the  past.  In  recent  years,  the  Foun- 
dation has  concentrated  its  research  efforts  on  more  mission-oriented, 
unidirectional  research.  Although  the  efforts  of  the  Foundation  are 
presently  funded  entirely  from  endowment  funds,  the  Foundation  has 
recently  made  some  efforts  to  obtain  funding  in  the  form  of  grants 
from  various  agencies  and  hopes  to  achieve  some  success  in  this  area 
in  the  coming  years. 

A  small  program  of  extramural  funding  from  the  Foundation  is 
utilized  by  U.S.  universities  to  study  the  relationship  between  agricul- 
ture and  climate.  The  Foundation  also  supported  a  research  symposium 

7  W.  K.  Kellogg  Foundation.  1975  Annual  Report.  Battle  Creek,  Michigan,  p.  41. 
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on  "Crop  Productivity — Research  Imperatives"  recently.  In  the  fall  of 
1976  it  will  sponsor  a  conference  in  Spain  on  nitrogen  fixation,  and 
it  intends  to  support  similar  conferences  on  a  continuing  basis  every 
other  year. 

THE   BOYCE   THOMPSON    INSTITUTE   FOR  PLANT   RESEARCH 

The  Boyce  Thompson  Institute  for  Plant  Research  is  a  nonprofit  in- 
stitute located  in  Yonkers,  N.Y.  The  program  at  Boyce  Thompson 
Institute  concentrates  almost  exclusively  on  food-related  research  and 
is  supported  approximately  half  from  endowment  funds  and  half  from 
grants.  The  Boyce  Thompson  Institute  is  not  a  grant-making  organiza- 
tion. 

The  Boyce  Thompson  Institute  has  four  separate  program  areas  or 
divisions:  Environmental  Biology;  Cell  Physiology  and  Virology; 
Physiology  or  Parasitism  and  Forest  Biology;  and  Biological 
Chemicals.  The  research  of  the  institute  focuses  on  the  areas  of  crop 
productivity,  disease  and  parasite  control,  environmental  effects  on 
plants,  seed  physiology,  and  development  of  specific  chemicals  for 
pest  and  weed  control. 

The  purpose  of  the  Boyce  Thompson  Institute  is  "to  learn  through 
research  how  to  improve  the  productivity  of  plants  so  they  can  better 
serve  the  needs  of  people  everywhere."  8 

Private  Industry  Involvement  in  Food-Related 
Agricultural  Research 

It  was  difficult  to  get  a  clear  picture  of  the  extent  of  private  indus- 
try involvement  in  food-related  agricultural  research  during  the  testi- 
mony portion  of  the  hearings.  Dr.  Richard  J.  Aldrich,  a  representative 
of  the  Agricultural  Research  Institute  (ARI),  apppeared  but  noted 
that: 

.  .  .  the  Agricultural  Research  Institute  is  not  a  research  funding  and  a  re- 
search managing  organization.  It  is  simply  an  association  of  organizations  that 
are  doing  research.  We  are  not  underwriting  research.  .  .  .  ARI  was  established 
to  provide  for  communications  on  research  matters  between  managers  of  re- 
search in  the  private  sector  and  the  public  sector  and  between  the  private  sec- 
tor and  the  Agricultural  Board  of  the  National  Academy  of  Sciences.  The  ARI 
still  serves  a  very  important  primary  role  in  these  areas.  But  it  is  not  research 
supporting  of  and  in  itself.  (II :  p.  257) 

The  ARI  had  150  members  at  the  time  of  the  hearings,  of  which 
99  were  private  industries  and  associations.  Aldrich  did  feel  that  the 
private  sector  portion  of  ARI  membership  "tends  to  emphasize 
foods,  feeds,  machinery  and  agricultural  chemicals,"  (II:  p.  229) 
so  that  at  least  the  major  portion  of  these  99  could  be  considered  as 
involved  in  food-related  research  efforts.  That  organization  had  con- 
ducted a  survey  of  industry  efforts  in  agricultural  research  in  1967. 
The  report  indicated  that  a  list  of  825  organizations  deemed  "large 
enough  to  be  capable  of  significant  activity  in  agricultural  research 
and  development"  had  been  compiled  by  the  ARI.  Of  the  surveys  sent 
out  to  these  private  organizations,  only  252  responses  were  received. 

8  Boyee  Thompson  Institute  for  Plant  Research,  Inc.  52d  Annual  Report,  1975.  Yonkers, 
New  York.  p.  2. 
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(II:  p.  1137)  Table  6  in  that  report  (II:  p.  1140)  listed  the  type  of 
research  interests  reported  by  those  who  had  responded.  Approxi- 
mately two-thirds  to  three-fourths  of  the  responding  organizations 
could  be  considered  directly  involved  with  or  related  t<»  food.  This 
might  indicate  that  as  many  as  600  (if  nonresponses  are  included)  or 
as  few  as  200  organizations  are  involved  in  food-related  research 
efforts  in  the  private  indusl  ry  sector.  The  AIM  survey  in  1967  had  con- 
cluded that  roughly  50  precenl  of  the  agricultural  research  capability 
in  the  United  State-  was  represented  by  private  indusl  ry,  and  Aldrich, 
the  president  of  AIM.  noted  that  "although  this  data  has  not 
updated.  I  think  it  is  fair  to  assume  that  the  relationship  likely  is 
roughly  today  what   it   was  10  years  ago.'1  (II:  p.  230) 

It  was  also  stated  by  Mr.  Adolph  Clausi  during  the  la  arings  that  the 
National  Science  Foundation  had  conducted  a  survey  in  l(->7o  which 
identified  pj;>  companies  in  the  private  food,  industry  sector  which 
were  conducting  significant  research.  ( II :  p.  265) 

Industry  involvement  in  research  efforts  in  food  or  food-related  areas 
is  frequently  oriented  toward  product  improvement  with  the  intent  of 
reducing  costs.  But  the  diversity  ^\'  research  efforts  undertaken  by 
private  industry  is  exemplified  by  the  statement  of  ( 'lausi,  a  representa- 
tive of  a  large  food  company,  wdio  noted  that : 

.  .  .  60o  6t  our  1,000  scientists  and  technically  trained  people  in  em-  orga- 
nization worldwide  are  engaged  in  scientific  work  in  the  areas  of  basic  resear*  h 
on  food  and  nutrients,  new  product  and  process  development,  nutritional 
provement  of  our  products,  process  Improvement  <»f  our  processes,  quality  as- 
surance, and  compliance  with  government  regulations.  (II:  p.  L'<i:;i 

Although  a  complete  picture  of  private  industry  support  for  food- 
related  research  could  not  be  obtained,  the  few  statements  made  dur- 
ing the  hearings  and  presented  above  indicate  that  the  level  of  effort 
is  relatively  high,  and  that  the  results  of  such  research  could  have  a 
significant  impact  on  the  ability  of  the  United  States  to  meet  future 
food  need-. 

International  Organizations  Involved  ix  Food-Related 
Agricultural  Research 

In  addition  to  the  many  foreign  universities  and  institutions  in- 
volved in  agricultural  research  efforts,  there  are  a  number  of  orga- 
nizations which  play  an  important  role  in  such  research  programs, 
either  through  the  <rrantin<r  of  extensive  funds,  the  management  of 
such  grants,  or  the  actual  conduct  of  research  in  foreign  countries. 
A  brief  outline  of  the  major  organizations  involved  is  presented  here. 

consultative  group  ox  [international  agricultural  research 

This  Lrrouj).  CGIAR,  is  an  international  consortium  which  was  or- 
ganized in  1971  with  the  primary  goal  of  increa  ing  food-crop  produc- 
tion in  the  developing  world  through  research.  CGIAK  is  cosponsored 
by  the  World  Hank,  the  United  Nations  Development  Program,  and 
the  Food  and  Agriculture  Organization  (FAO)  of  the  United  Na- 
tions. In  1975  the  group  had  a  total  membership  of  33  governments — 
including  the  United  States — international  organizations^  and  private 
foundations.  Since  the  time  of  its  founding  the  number  of  research 
projects  supported  by  CGIAE  has  increased   from   1  to  12.  The  main 


support  from  CGIAR  goes  to  international  agricultural  centers.  These 
are  treated  individually  below.  In  1976  operation  of  the  newest  of 
these  centers,  the  International  Center  for  Agricultural  Research  in 
Dry  Areas  (ICARDA),  is  expected  to  begin.  The  annual  report  of 
the  World  Bank  for  1975  says  of  ICARDA : 

This  center  will  devote  its  research  to  some  cereals  (c.jr.,  barley),  some  grain 
legumes  (e.g.,  lentils),  and  to  farming  systems  centered  on  sheep  and  goats,  with 
particular  attention  to  the  problems  of  areas  with  low  and  irregular  rainfall. 
When  the  center  is  established  and  begins  its  work,  probably  in  1976.  the  con- 
sultative group  system  of  research  programs  will  embrace  the  major  food  crops 
and  animals,  and  all  of  the  econological  zones,  to  be  found  in  the  developing 
world.9 

INTERNATIONAL    RICE    RESEARCH    INSTITUTE 

The  IRRI  was  founded  in  1960  in  the  Philippines  by  the  Ford  and 
Rockefeller  Foundations  in  cooperation  with  the  Government  of  the 
Philippines.  The  operation  of  this  center  is  now  supported  mainly  by 
the  Consultative  Group  on  International  Agricultural  Research 
(CGIAR).  In  the  past  decade  this  center  produced  the  miracle  rice 
varieties  and  their  related  technology.  It  has  also  trained  Asian  scien- 
tists and  technicians  and  has  provided  direct  technical  assistance  to 
national  R.  &  D.  organizations  in  many  of  the  rice-growing  nations  of 
tropical  Asia. 

INTERNATIONAL    INSTITUTE    OF    TROPICAL   AGRICULTURE 

The  IITA  is  located  in  Ibadan,  Nigeria  and  was  established  in  1907, 
also  by  the  Ford  and  Rockefeller  Foundations,  in  cooperation  with  the 
Nigerian  government.  The  work  of  this  institute  concentrates  on  cow- 
peas  and  other  legumes,  root  crops,  corn,  rice,  and  tropical  cropping 
systems.  This  center  serves  the  humid  areas  of  Africa. 

INTERNATIONAL  CROPS  RESEARCH  INSTITUTE  FOR  THE   SEMI-ARID  TROPICS 

The  ICRISAT  was  established  in  Hyderabad,  India  in  order  to  con- 
centrate on  the  improvement  of  four  crops  especially  important  to 
farmers  in  low-rainfall  areas — sorghum,  millets,  chick-peas  and  pig- 
eon-peas. It  was  founded  in  mid-1972  by  the  World  bank  and  the  U.X. 
Development  Program  in  cooperation  with  the  government  of  India. 

INTERNATIONAL   MAIZE   AND   WHEAT   IMPROVEMENT   CENTER 

The  acronym  for  this  center  is  CIMMYT,  as  derived  from  its  name 
in  Spanish.  The  CIMMYT  is  located  in  Mexico  and  was  established 
in  1966  by  the  Rockefeller  Foundation  and  the  Government  of  Mexico. 
The  center  was  the  source  of  the  high-yielding  dwarf  wheats  now  in 
worldwide  usage  and  has  conducted  significant  work  in  corn 
development. 

INTERNATIONAL   CENTER  FOR  TROPICAL   AGRICULTURE 

This  center  is  located  near  Call,  Colombia  and  also  derives  its  acro- 
nym, CIAT,  from  its  Spanish  name.  The  Ford  and  Rockefeller  Foun- 


0  World  Bank,  Annual  Report  1975.  Washington,  D.C.  p.  71. 
73-S59— 76 4 
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(1;U ions,  and  the  government  of  Colombia  established  (MAT  in  1967 
in  order  to  Bpeed  the  agricultural  development  of  the  humid  tn 

ially  in  the  Americas.  The  work  01  this  center  is  concentrated 
mainly  on  improved  beef  production  systems,  and  on  improving  the 
production  of  cassava,  field  beans  and  other  important  tropical  crops. 

INTERNATIONAL    POTATO    CENTER 

This  center,  CIP,  was  organized  initially  by  the  Agency  for  Inter- 
national Development  of  the  Department  of  State  and  the  North  ( Jaro 
lina  State  University  in  cooperation  with  the  Government  of  Peru, 
where  it  is  Located.  The  main  research  efforts  of  CIP  are  aimed  at  in- 
tensification of  the  production  of  the  white  potato,  a  staple  food  of 
people  in  high  elevations  in  the  Andes  and  many  other  regions  of  the 
world. 

INTERNATIONAL    LIVESTOCK    CENTER    FOR    AFRICA 

ILCA  was  established  in  Ethiopia  in  1974  by  the  Consultative 
Group  on  International  Agricultural  Research  (CGIAR)  in  cooper- 
ation with  the  Ethiopian  Government.  Research  at  this  center  is  con- 
centrated on  improvement  of  livestock  production  systems.  An  out- 
reach program  at  ILCA  allows  research  to  be  conducted  in  different 
regions  of  Africa  under  the  auspices  and  sponsorship  of  the  center. 

INTERNATIONAL  LABORATORY  FOR  RESEARCH  OX  ANIMAL  DISEASES 

This  center,  ILRAD,  is  located  in  Kenya  and  was  also  established 
by  the  Consultative  Group  on  International  Agricultural  Research 
(CGIAR)  in  cooperation  with  the  government  of  the  host  country. 
ILRAD  concentrates  its  research  activities  on  livestock,  mainly  the 
control  of  diseases.  The  central  goal  of  ILRAD  work  is  to  improve 
the  production  of  livestock. 

WEST    AFRICA    RICE    DEVELOPMENT    ASSOCIATION 

WARD  A  is  located  in  Monrovia,  Liberia,  and  was  established  by  a 
consortium  of  West  African  nations,  with  partial  funding  from 
the  Consultative  Group  on  International  Agricultural  Research 
(CGIAR).  This  center  is  concerned  mainly  with  the  ecological  condi- 
tions in  West  Africa  as  they  affect  rice  production. 

INTERNATIONAL    PLANT   GENETICS    RESOURCES   BOARD 

The  shortened  name  used  for  this  organization  is  GENES.  This  is 
not  a  research  center,  in  that  it  has  no  physical  facilities.  The  Board 
consists  of  a  grouping  of  scientists  representing  many  nations.  Their 
responsibility  is  to  insure  that  the  international  research  centers  and 
national  governments  have  the  germ  plasma  collection-  that  are  neces- 
sary for  their  research  activities.  The  home  base  for  GENES  is  with 
the  FAO  headquarters  in  Rome,  Italy. 
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CURRENT  AGRICULTURAL  RESEARCH  INFORMATION  SYSTEM 

CAKIS  is  administered  by  the  Food  and  Agriculture  Organization 
(FAO)  with  funding  from  the  Consultative  Group  on  International 
Agricultural  Kesearch  (CGIAR)  through  1976.  After  1976,  the  FAO 
will  integrate  this  computerized  information  gathering  and  centraliza- 
tion system  into  its  own  operations.  CAMS  is  intended  to  be  a  central 
listing  of  all  on-going  agricultural  research  efforts,  on  a  world-wide 
basis. 


IV.  GOALS  AND  PRIORITIES  FOR  FOOD-RELATED 
AGRICULTURAL  RESEARCH 

The  Xatioxal  and  Regional  System 

The  policy-making  system  for  setting  national  and  regional  research 
priorities  has  recently  been  revised.  Assistant  Secretary  of  Agricul- 
ture Robert  Long  testified  that : 

Id  1965.  the  Congress  requested  that  the  Secretary  of  Agriculture  give  im- 
mediate consideration  to  the  establishment  of  an  appropriate  Research  Review 
Committee  comprised  equally  of  representatives  of  the  land-grant  experiment 
stations,  departmental  research  agencies,  affected  producer  organizations,  and 
appropriate  industry  representation  to  examine  fully  each  and  every  line  of 
agricultural  research  conducted  by  the  Department  and  by  the  State  experiment 
stations.  This  resulted  in  a  report  entitled  "A  National  Program  of  Research 
for  Agriculture,"  published  in  1966.  (I :  p.  45) 

Long  went  on  to  state  that  input  from  hundreds  of  scientists  and 
administrators  in  the  State  Agricultural  Experiment  Stations 
(SAES) .  USDA,  and  private  industry  were  used  to  compile  this  study. 
He  noted  that  the  report  considered  "the  essential  role  of  agri- 
culture in  our  economy  and  the  well-being  of  people  at  home  and 
abroad.  It  evaluated  the  strengths  and  weaknesses  in  agricultural  re- 
search and  identified  problems  facing  agriculture  and  forestry.'"  (I:  p. 
45) 

The  development  of  a  system  for  research  planning  and  coordina- 
tion at  the  national  and  regional  levels  evolved  from  a  recommendation 
in  that  report.  As  Long  noted,  in  1971 : 

.  .  .  the  Agricultural  Research  Policy  Advisory  Committee — successor  to  the 
Agricultural  Research  Planning  Committee — adopted  a  regional  and  national 
agricultural  research  planning  system.  It  began  its  implementation  by  arranging 
for  the  establishment  of  four  regional  research  planning  committees.  In  early 
1074.  the  ARPAC  membership  was  updated  and  a  National  Research  Planning 
Committee  (XPC)  was  established.  (I :  pp.  45-46) 

The  National  and  Regional  Agricultural  Research  and  Planning 
System  attempts  to  coordinate  the  efforts  of  the  research  agencies  and 
the  extension  service  of  the  USDA  with  the  activities  of  the  SAES  and 
the  academic  institutions  represented  bv  the  National  Association  of 
Stare  University  and  Land  Grant  Colleges  (NASULGC).  A  memoran- 
dum of  agreement  between  the  XASULGC  and  the  USDA  sets  out  a 
''common  objective"  for  their  cooperative  research  efforts  These  efforts 
are  for  used : 

— To  solve  local,  regional  and  national  problems  affecting  agricul- 
ture, forestry,  other  renewable  natural  resources,  and  rural  life. 
— To  provide  scientific  expertise  to  local.  State,  and  Federal  Govern- 
ment agencies,  private  organizations  and  individuals. 
—  Fo  provide  scientific  competence  for  teaching  and  to  make  avail- 
able increased  research  opportunities  for  graduate  students. 
— To  provide  scientific  expertise  and  research  in  support  of  pro- 
grams that  relate  to  foreign  nations.  (I:  p.  53) 

(41) 


The  working  organization  for  the  planning,  evaluation,  coordinat  ion 
ami  support  of  these  cooperative  research  efforts  is  the  Agricultural 
Research  Policy  Advisory  Committee  (ARPAC)1  which  is  admin- 
istered jointly  by  the  I'SDA  and  the  NASULGC.  A  subcommitfc 
ARPAC,  called  the  National  Agricultural  Research  Planning  Com- 
mittee, was  formed  specifically  to  deal  with  the  important  planning 
element  of  ARPAC's  activities.  (I:  p.  55)  The  policy  statement  of 
the  National  Planning  Committee,  suDiriitted  for  the  hearing  record, 
explains  the  methodology  to  be  used  by  that  group  in  setting  research 
priorit  ies : 

Priorities  for  research  will  be  formulated  by  utilising  the  inputs  of  scientists, 
research  program  task  forces,  research  program  groups,  regional  planning  com- 
mittees and  the  National  Planning  Committee.  Additional  guidance  on  research 
priorities  will  he  solicited  from  third  parties  and  legislative  bodies.  Improved 
reallocation  of  research  resources  and  the  continued  viability  of  the  system  will 
require  that  both  decisionmakers  and  scientists  read  positively  to  the  improved 
information  and  priorities  thus  obtained.    (I:  p.  T.\) 

The  ARPAC  and  the  National  Planning  Committee  set  up  Research 

Problems  Areas  for  the  research  conducted  by  the  publicly  supported 
agricultural  research  system.  The  following  list  of  goals  for  food- 
related  Research  Problem  Areas  was  submitted  for  inclusion  in  this 
hearing  record  :  1 1 :  pp.  56-59) 

— Insure  a  stable  and  productive  agriculture  for  the  future  through 

wise  management  of  natural  resources 
— Protect  forests,  crops  and  livestock  from  insects,  diseases  and  other 

hazards 
— Produce  an   adequate  supply  of   farm   and    forest    products   at 

decreasing  real  production  costs 
— Expand  the  demand  for  farm  and  forest  products  by  developing 
new  and  improved  products  and  processes  and  enhancing  product 
quality 
— Improve  efficiency  in  the  marketing  system 
— Expand  export  markets  and  assist  developing  nations 
— Protect  consumer  health  and  improve  nutrition  and  well-being 
of  the  American  people. 
Two  other  Research  Problem  Area  goals  could  be  considered  to  have 
some  elements  pari ially  related  to  food  research  : 

— Assist  rural  Americans  to  improve  their  level  of  living 
— Promote    community    improvement    including    development    of 
beauty,  recreation,  environment,  ecomonic  opportunity,  and  pub- 
lic services. 
Figure  1  illustrates  that  each  of  the  four  geographical  regions  of 
the  United  States  (South,  North  Central,  Northeast,  and  West)  has  a 
subunit  under  the  National  Planning  Committee  designated  as  the 
Research  Planning  Committee.  Each  Research  Planning  Committee 
subdivides  again  into  Research  Planning  Groups  to  handle  the  co- 
ordination of  research  in  a  region  for  a  particular  Research  Planning 
Area. 


i Members  of  ARPAC  Include  individuals  such  as  the  administrators  of  ARS.  CSRS, 
SRS.  KKS.  PCS,  various  representatives  of  other  USD  A  units,  and  the  representatives  of 
NASULGC,  SAKS,  and  Colleges  of  1890. 
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Figure  1. — Factors/organizations  affecting  food-related  research  policies  in  the 

public  system. 

This  chart  indicates  all  of  the  policy  systems,  factors,  or  organizations  which 
could  be  identified  during  the  hearings  as  affecting  food-research  policies  in  the 
public  system.  The  National  and  Regional  Agricultural  Research  Planning  Sys- 
tem is  enclosed  by  dotted  lines. 
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Abbreviations  used  in  this  chart  are  listed  at  the  front  of  this  report  with 
the  <  \<  option  of  the  follow  in-  : 

NPC  National  Planning  Committee  (Regional  and  National  Agricultural 
R<   ■arch  Planning  System  ) 

NTs      National  Program  staff  (Agricultural  Research  Service,  CSDA) 

NRP      National  Research  Program  (Agricultural  Research  Service,  USDA) 

PACS  Program  Analysts  and  Coordination  staff  (Agricultural  Research 
Sen  tee,  I  si  >a  i 

in*  Research  Program  (Regional  and  National  Agricultural  Research 
Planning  System  | 

RPC  Research  Planning  Committee  (Regional  ami  National  Agricultural 
Research  Planning  System) 

RPG  Research  Program  Group  (Regional  ami  National  Agricultural  Re- 
search Planning  System  ) 

TA  Technology  Assessment 

In  1975,  the  ARPAC  sponsored  a  national  Working  Conference  on 
Ri  search  to  Meel  U.S.  and  World  Food  Needs.  The  objective  of  tin- 
conference  as  noted  by  Dr.  Orville  Bentley  tvas: 

...  to  identify  the  most   Important  problems  requiring  research  during  the 

next  10  to  1")  years  that  affect  the  capacity  Of  the  United  States  to  increase  and 
improve  domestic  and  world  food  supplies.  The  conference  did  not  attempt  to 
suggest  research  approaches  for  solving  the  problems  or  to  recommend  funding 
or  organizational  changes.  (II:  p.  157) 

The  ARPAC  had  attempted  to  include  participants  in  the  conference 
from  all  aspects  of  the  public  and  private  agricultural  research  sectors. 
Bentley  presented  the  major  findings  of  that  conference  and  sug- 
gesl  •'  i  hat : 

The  most  important  problems  .  .  .  represent  the  driving  edge  of  research 
They  are  the  problems  which  should  receive  special  consideration  by  re- 
search administrators!  planners,  and  individual  scientists.  Many  of  the  other 
problems  identified  as  important  at  the  conference  also  must  he  solved  if  the 
I  States  ;ind  world  food  needs  are  to  he  met.  Nevertheless,  the  mosr  im- 
portant deserve  at  least  first  consideration  in  program  formulation  and  coopera- 
tive planning.  Some  of  them  may  serve  as  central  needs  around  which  other 
problems  can  he  evaluated.  ( II :  p.  171  > 

se  results  will  influence  the  direction  of  food  research  for  many  years  to 
conn-.  Careful  targeting  of  effort  on  the  areas  and  problems  of  drearest  Imporl 
can  contribute  greatly  to  supplying  consumers  with  ample  food  ;u  rei 

-  and  to  alleviating  the  intermittent  crises  and  chronic  incidence  of 
world  hunger.  They  can  help  increase  the  stability  and  well-being  of  the  U.S. 
agricultural  industry.  (II:  p.  160) 

I     view  of  the  importance  placed  on  tlio  results  of  this  conference, 
by  ARPAC  officials,  it  is  assumed  that  future  AKPAC1  policies  and 
sjoals  will  be  heavily  influenced  l>y  the  conference  results,  which  will 
immarized  in  its  final  report;2 


U.S.  Department  of  Agriculture 

Many  of  the  goals  for  national  and  regional  agricultural  research 
programs  overlap  those  established  by  the  USDA  for  its  own  agri- 
cultural research  missions;  The  USDA  submitted  material  for  the 
record  (hat  included  listing  of  "Food  Research  Goals."  These  included 


ft  copies  <>f  the  first  two  chanters  of  the  report  of  this  conference  were  submitted 
usion  In  the  bearing  record  and  appear  in  II  :  <>p-  171   -"->(>- 
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the  followir.fr:  (1)  resource  conservation  and  use;  (2)  production  and 
quality  improvement ;  (3)  protection  of  resource  commodities  and 
food;  (4)  human  nutrition  and  food  consumption:  and  (5)  general 
technology  and  program  evaluation.  (II :  pp.  1032-1036) 

Each  agency  of  the  USDA.  such  as  the  Agricultural  Research  Serv- 
ice, (ARS)  Farmer  Cooperative  Service,  and  so  on.  also  lias  its  own 
policy  planning  apparatus  which  meshes  with  USDA  missions  and 
the  Agricultural  Research  Policy  Advisory  Committee/National  Plan- 
ning Committee  above. 

AGRICULTURAL    RESEARCH   SERVICE 

T.  W.  Edminster,  Administrator  of  the  Agricultural  Research  Serv- 
ice, provided  the  Subcommittee  with  a  listing  of  ARS  missions  and 
goals  as  follows  (II :  pp.  88-89)  : 

USDA-ARS  Mission  Operating  goal 

Agricultural  production  efficiency New  knowledge  to  increase  pro- 
ductivity. 

Agricultural  marketing  and  distribution Research  for  new  products  and 

processes  for  reducing  market- 
ing costs. 

Agricultural  exports Develop  commercial  agricultural 

markets  through  research. 

Rural  development Increase  the  supply  of  adequate 

housing  (research). 

Environmental  improvement  and  resource  de-  Land  and  wa>ter  resource  im- 
velopment  and  use.  provement  to  maintain  and  im- 

prove the  quality  of  the 
environment  and  the  natural 
resource  base. 

Consumer  services  and  human  resource  de-  New  knowledge  to  reduce  health 
velopment.  hazards. 

Food  and  nutrition Food  and  nutrition  research. 

Consumer  services  and  human  resource New  knowledge  to  reduce  health 

hazards. 

Foreign  agricultural  development Research  to  help  countries  accel- 
erate their  agricultural  devel- 
opment process. 

The  Agricultural  Research  Service.  ARS.  was  in  the  proces-  of 
developing  and  implementing  a  new  planning  and  management  system 
called  MAPS  (Management  and  Planning  System)  at  the  time  of  the 
hearings.  Edminster  testified  that  MAPS : 

.  .  .  provides  a  framework  for  setting  goals  and  objectives,  allocating  resourres, 
providing  technical  leadership  and  optimizing  opportunities  and  job  satisfacti"ii 
for  our  employees.  (II :  p.  77) 

The  ARS  divides  its  research  activities  into  National  Research  Pro- 
grams each  of  which  must  contain  the  .following  elements : 

...  a  description  of  the  current  state  of  the  art,  visualized  technologies 
needed  in  10  years  or  less,  research  approaches  that  may  prove  successful, 
potential  benefits  and  consequences  of  the  new  technologies,  and  levels  of  research 
efforts  ...    (II:  p.  78) 

Edminster  explained  that  for  each  Xational  Research  Program 
within  the  ARS : 

Priority  formulation  .  .  .  begins  with  an  examination  of  national  priorities 
as  reflected  by  economic  conditions,  public  concerns,  and  the  efforts  of  scientists 
and  policymakers.  Department  and  agency  missions,  goals  and  programs  are  re- 
viewed annually  and  adjusted  when  necessary  to  meet  changing  conditions. 
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Information  used  in  priority  Betting  in  the  agency  flows  from  ■  Large  Dumber 
<»f  valued  sources,  both  within  and  outside  the  agency.  The  Congress,  agribusi- 
i,  producers*  marketing  firms,  consumer  groups,  notion  agencies,  and  many 
others  consistently  request  research  information  and  recommend  needs.  We  re- 
ceive thousands  of  such  communications  from  consumers  or  users  of  techno 
each  year. 

Research  scientists  contribute  to  priorities  when  they  recommend  research 
proposals  and  plan  their  projects.  Program  managers  and  research  Lead* 
direct  projects  and  staff  specialists  recommend  short  and  long-range  redirec- 
i  toi  b.  in  addition,  the  agency  conducts  aumerous  program  and  site  reviews,  work- 
shops, Lndepth  studies,  annual  reviews  of  specific  project  reports  and  plans.  This 
Is  s  continuous  and  dynamic  process,  the  results  of  which  are  used  in  establishing 
specific  priorities  each  year.  ...   (II:  pp.  79  s"  I 

To  establish  the  scope  of  the  National  Research  Programs  lor  each 
year,  the  ARS  utilizes  its  National  Program  Staff,  consisting  of  its 
four  assistant  administrators  and  the  director  of  the  International 
Prosrrams  Division.  The  National  Program  Staff  ig  assisted  by  a  tech- 
nical advisory  group,  consisting  of  top  ARS  research  scientists.  Long 
had  earlier  informed  the  Subcommittees  that  a  Program  Analysis  and 
Coordination   Stall  is  also  used  by  the  Alto  to: 

Carry  out  scientific  and  economic  analyses,  technology  assessments,  do  staff 
work  oo  budgets,  provide  staff  support  to  the  Administrator  and  Associate  Ad- 
ministrator, and  work  closely  with  the  NPS  in  program  planning  and  coordina- 
tion. (I:  p.  161) 

The  ARS  had.  at  the  time  of  the  hearings,  67  National  Research 
Programs  and  8  Special  Research  Programs.  The  National  Research 

Programs  wore  grouped  into  the  following  major  subject  areas  which 
give  an  indication  of  the  research  policies  and  priorities  of  the  ARS: 

Crop  efficiency  research;  animal  production  efficiency  research;  research  on 
housing;  marketing  efficiency  research;  research  to  expand  agricultural  exports; 
research  to  improve  human  health  and  safety;  research  on  consumer  services; 
food  and  nutrition  research:  research  on  conservation  and  use  of  land  and 
water  resources  and  maintaining  environmental  quality;  and,  research  on  water- 
shed development.    (II:  pp.  93-97) 

COOPERATIVE  STATE  RESEARCH  SERVICE 

The  other  USDA  agency  having  a  major  influence  on  food-related 
research,  the  Cooperative  State  Research  Service  (CSRS),  has  control 
of  policy  and  priorities  only  within  its  competitive  grants  program. 
Within  this  program,  the  CSRS  selected  seven  areas  of  "national 
need"  which  were  food-related  in  fiscal  year  1076.  In  each  area  the 
CSRS  provided  further  guidance  as  to  the  "specific  areas  of  inquiry" 
which  would  be  considered  acceptable  in  proposals  from  participating 
institutions.  (The  seven  selected  subject  areas  have  been  listed  in 
Appendix  E  of  this  report.)  Although  CSRS  officials  stated  that  they 
do  consult  with  the  ARS  prior  to  selecting  their  areas  of  "national 
need."  CSRS  does  have  close  control  over  these  research  prioriti 

In  term-  of  CSRS  input  into  the  policies  and  priorities  of  other 
[TSDA  agencies  and  the  State  Agricultural  Experiment  Stations. 
Associate  Administrator  Dr.  Thomas  Ronningen  testified: 

csrs'  administrators  and  scientists  participate  in  the  regional-national  re- 
search planning  processes  themselves  at  all  levels  and  thus  participate  in  priority 
setting  and  in  formulating  resource  allocation  recommendations. 

csus   scientists  and  administrators  participate  In   interagency  committees 

within   the  TSDA  and  on  a  number  of  similar  groups  Involving  two  or  more 
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Federal  departments.  We  provide  information  from  the  State  research  institu- 
tions and  facilitate  access  to  their  expertise,  which  is  considerable,  for  various 
national  and  Federal  purposes. 

The  recent  reorganization  of  the  Agricultural  Research  Service  has  provided 
for  improved  interactions  with  CSRS  and  the  State  research  institutions.  These 
interactions  have  been  encouraged  and  abetted  by  ARS  administration. 
(II:  p.  134) 

State  Agricultural  Experiment  Stations 

The  State  Agricultural  Experiment  Stations  (SAES)  control  a 
large  portion  of  the  agricultural  research  in  progress  today.  Mention 
has  already  been  made  of  the  role  played  by  the  National  Association 
of  State  Universities  and  Land  Grant  Colleges  in  terms  of  cooperation 
with  the  USDA  on  the  Agricultural  Research  Policy  Advisory  Com- 
mittee (ARPAC)  program  for  the  National  and  Regional  Agricul- 
tural Research  Planning  System.  Additionally,  there  is  another 
organization,  the  Experiment  Station  Committee  on  Organization  and 
Policy  (ESCOP)  which  has  as  members  the  SAES  directors  and  the 
Administrator  of  CSRS.  Thus,  for  the  Federal  portion  of  the 
SAES  funding,  the  policies  of  ARPAC/XPC  and  the  ESCOP 
presumably  have  at  least  some  influence  on  research  goals.  It  cannot 
be  denied,  however,  that  since  the  formula  grants  made  to  the  SAES 
and  Colleges  of  1890  are  applied  to  programs  mainly  of  local  interest 
as  determined  by  the  experiment  station  directors,  and  since  the  State 
legislatures  provide  the  majority  of  the  funds  for  the  SAES,  the  work 
of  these  institutions  is  guided  almost  exclusively  by  regional  or  local- 
ized priorities  and  policies.  Dr.  Thomas  Ronningen  of  the  CSRS  noted 
that,  although  it  had  been  somewhat  difficult  to  achieve  in  the  past,  in 
more  recent  times  the  agreement  between  regional  and  national  prior- 
ities was  much  better.  (II :  p.  136) 

Some  Goals  and  Priorities  for  Private  Industry  Efforts 

A  few  of  the  witnesses,  representing  private  research  organizations 
outside  the  USDA  system,  elaborated  on  the  research  goals  and  prior- 
ities of  their  institutions. 

The  President  of  the  Agricultural  Research  Institute,  Dr.  R.  J. 
Aklrieh,  as  a  spokesman  for  many  of  the  private  sector  firms  engaged 
in  food-related  research  efforts,  stated  that  "there  is  concern  that  Gov- 
ernment regulations  directed  at  agriculture  are  requiring  the  industry 
...  to  reallocate  research  dollars  from  productive,  to  what  might  be 
called  defensive  research."  (II:  p.  230) 

Aldrich  felt  that  this  was : 

...  in  response  to  a  growing  number  of  government  laws  and  regulations 
adopted  to  enhance  environmental  quality  and  assure  human  safety  and  which 
additionally  seek  to  regulate  fundamental  agriculture  activities,  that  is,  the  use 
of  land,  water,  labor,  equipment,  chemicals,  and  plant  varieties.  These  factors 
are  cited  to  show  that  a  higher  and  higher  percentage  of  the  U.S.  agricultural 
research  funds,  the  total  dollars  that  are  available,  including  those  of  industry, 
are  being  drained  away  from  research  designed  to  increase  and  improve  the 
supply  of  agricultural  products. 

These  demands  on  industry  research  budgets  mean  that  more  and  more  public 
funds  are  going  to  be  required  to  provide  the  necessary  basic  and  applied  research 
data  that  we  will  need  to  produce  and  protect  the  food  for  this  country  and  for 
export.  (II:  p.  231) 
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Another  industry  representative.  Mr.  Adplph  Clausi,  noted  that 
respondents  to  a  survey  on  future  allocation  of  EL  &  I>.  dollar-  in  the 
Pood  industry  had  stipulated  that  large  amounts  would  go  into  regu- 
latory and  legal  efforts.  I  [e  observed  : 

At  the  top  of  everybody's  list  was  a  considerable  increase  In  the  dollars  allo- 
cated for  testing  safety  and  toxicology,  as  well  as  for  quality  control  and  quality 
assurance  Product  and  process  development,  new  or  established,  as  well  as  basic 
sciences  were  much  further  down  the  list  when  it  came  to  Increase  in  funding. 
ill:  p.  265) 

Another  question  asked  in  thai  survey  was: 

'"What    single   problem   will    present    the   greatest    challenge  to   food   ind 
companies  between   l!>7."i  ami   1985  V"  The  answer  given  most  often  was  <•"!■ 
resulting  from  government  regulations.  Next  most  frequently  given  answer  was 
raw  material  costs  or  shortages  and  their  consequent  Impact  on  food  prices,  but 
this  was  a  very  distant  second.  (II:  p.  286) 

Clausi  testified  that  this  change  in  priorities  for  private  industry 
research  efforts  could  have  detrimental  effects  on  future  progress  to 

meet  world  food  needs,  lie  said  that  private  industry  representatives, 
in  their  response  to  the  questions  in  this  survey: 

.  .  .  indicated  strongly  that  they  are  pessimistic  about  new  developments  forth- 
coming in  food  processing;  that  progress  in  the  food  industry's  search  for  new 
ways  to  provide  consumers  with  nutritious,  adequate,  and  interesting  foods  is 
being  slowed  down  significantly  by  the  maze  of  regulations  that  must  he  fol- 
lowed— especially  those  which  mean  excess  testing  for  safety  and  additional  qual- 
ity cheeks  over  those  already  in  effect.  This  obvious  preoccupation  with  safety, 
toxicology,  and  quality  controls  on  the  part  of  the  food  processing  research  com- 
munity translates  into  less  time  and  fewer  dollars  spent  on  basic  research  and 
new  product  development.  Consequently,  it  also  can  mean  that  a  gradual  slow- 
down in  the  rate  of  technological  progress  in  the  food  industry  may  well  result. 
(II:  p.  266) 

Chairman  Symington  pursued  this  topic  of  "defensive  research"  in 

his  questioning  of  Aldrich.  Jle  asked  whether: 

.  .  .  there  has  been  an  overemphasis  on  it,  or  whether  the  emphasis  has  been 
proper,  but  has  tended  to  detract  from  the  moneys  that  would  have  otherwise 
been  available  for  productive  research?  Are  you  suggesting  we  simply  need 
enough  money  for  both,  or  that  we  should  deemphasize  the  defensive  [research] 
.  .  .    V   (II:  p.  25S) 

Aldrich  replied  that : 

.  .  .  there  are  demands  for  the  research  dollar  to  do  things  that  do  not.  in 
themselves,  increase  our  production  or  the  production  capability  of  our  livestock 
and  of  our  crops.  We  are  saying  that  as  there  are  additional  demands  on  the 
research  dollar,  these  are  cutting  into  the  funds  that  are  available  in  Industry 
and  in  the  universities,  i  I  :  p.  253  I 

William  Hollis,  science  coordinator  of  the  National  Agricultural 

Chemical-  Association,  accompanied  Aldrich  and  added  that  these 
areas  of  "defensive  research."  provide  "an  added  dimension  which  is 
getting  emphasis  and  deserves  the  emphasis.  .  .  .  AA'e  are  having  to 
divert   from  static,  committed  funds  into  these  ancillary  areas.  All 

that  we  are  saying  i^  that  these  requirements  are  imposing  new  and 
sometimes  inadequately  conceived  constraints  on  the  existing  agricul- 
tural research  and  production  systems."  (II  :p.  254) 

Consumer  pressures  for  "natural"  or  environmentally  safe  foods 
were  also  stressed  by  Clausi  as  a  force  which  changes  industry  priori- 
ties for  research.  In  fact,  he  felt  that  such  pressures  could  effectively 
lead  to  "ant  ^development"  because  of : 
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.  .  .  some  Americans'  unrealistic  attitudes  toward  our  own  country's  food  supply, 
attitudes  which  consistently  thwart  science  and  technology  in  their  attempts  to 
find  useful  solutions  to  world  hunger  problems.  ...  I  am  talking  about  the 
back-to-nature  advocates,  who  believe  that  foods  right  off  the  farm  are  the  only 
ones  fit  to  eat.  Their  feelings  are  understandable,  but  they  conveniently  seem 
to  forget  that  in  our  highly  developed  urbanized  society,  very  few  of  us  live 
close  enough  to  the  land  to  do  that.  Rather,  we  must  depend  on  an  efficient  food 
processing  and  distribution  system  to  supply  our  needs.   (II:  p.  267) 

National  Policy  Controls  on   Food-Kelated  Agricultural 

Research 

The  various  policy  and  priority  setting  mechanisms  of  the  major 
public  agencies  performing  and  supporting  agricultural  research  have 
been  discussed  in  detail.  Although  mention  was  made  of  the  "missions" 
of  the  USD  A  and  other  agencies  which  would  determine  the  pro- 
grammatic directions  for  those  agencies,  it  seems  clear  that  many  other 
and  diverse  forces  play  a  decisive  role  in  the  determination  of  actual 
research  priorities.  Concern  about  future  world  food  shortages  cannot 
!>e  quantified,  but  may  certainly  be  a  factor  in  many  research  fund- 
ing decisions.  Local  political  pressures  to  bring  economic  viability  to 
local  farm  industries  may  provide  yet  another  source  of  policy 
control. 

Many  of  these  forces  which  were  discussed  in  the  hearings  are  cap- 
sulized  here.  Although  all  of  the  many  hidden  policy  controls  may 
not  have  been  exposed  during  the  hearings  process,  those  which  were 
mentioned  are  probably  some  of  the  most  influential. 

limiting  or  guiding  research  with  the  funding  process 

The  greatest  source  of  potential  power  in  the  control  of  agricultural 
research  efforts  is  the  limitation  of  funding  by  the  Federal  Govern- 
ment and/or  the  State  governments,  since  a  major  portion  of  the 
food-related  research  is  supported  by  the  public  sector.  Projects  will 
often  be  "tailored"  to  meet  the  national  goal  of  the  day — be  it  energy, 
space  exploration,  or  aid  to  developing  countries.  Congressional  decla- 
rations of  policy  in  various  areas  are  watched  closely  by  both  re- 
searchers and  agency  administrators  so  that  budget  requests  will  have 
a  better  chance  of  approval.  At  the  same  time,  careful  attention  must 
be  paid  to  the  directives  given  by  the  Office  of  Management  and  Budget 
(OMB)  in  the  Executive  Office  of  the  President.  These  may  include 
directives  to  achieve  certain  budget  levels  or  emphasize  certain  pro- 
grams. Within  the  OMB,  the  Agricultural  Branch  has  the  responsi- 
bility to  oversee  the  budget  of  the  Department  of  Agriculture.  The 
programs  of  other  agencies  which  include  food-related  or  agricultural- 
related  research  activities  are  coordinated  within  the  OMB. 

Other  factors  may  affect  the  priorities  placed  on  food-related  re- 
search activities  as  well.  Consumer  concerns  about  the  safety  and  nu- 
trition of  food  may  lead  the  regulatory  and  other  agencies  to  empha- 
size these  aspects  of  their  research  activities.  Natural  disasters  which 
may  ruin  entire  crops  may  also  be  influential  in  the  decisionmaking 
processes  for  agricultural  researcli  within  the  Federal  Government. 
Shortages  of  energy  and/or  other  materials  may  precipitate  a  national 


60 

effort  to  pursue  research  for  better  methods  to  utilize  these  materials 
in  the  agricultural  pro  < 

A  few  of  the  witnesses  addressed  the  issue  of  funding  controls  and 

3sed  the  potential  impact  of  such  controls  on  the  agricultural 

research  system  for  the  Nation.  For  example.  1  )r.  Karl  Matul  testified  : 

If  the  Tinted  States  is  to  maintain  a  leadership  role  in  alleviating  and  even- 
tually overcoming  the  world's  hanger  problem,  its  scientific  and  engineering 
leadership  must  be  a  major  factor  in  reaching  this  end.  current  Federal  resources 
allocated  to  advancing  food  Bdeace  and  engineering  are  entirely  Inadequate 

for  this  Objective  .  .  .  I  could  cite  some  almost  unbelievable  examples  from 
my  own  personal  experiences  of  projects  that  have  a  tremendous  payout  poten- 
tial for  which  we  simply  have  not  been  able  to  find  a  source  of  funds.  |  II  :  p.  322 ) 

Dr.  Glenn  Pound  testified  that  the  National  Science  Found  it;  m. 
which  is  responsible  for  much  of  the  grant  money  currently  provided 
for  basic  agricultural  research,  also  uses  the  funding  process  to  re- 
strict  research  to  certain  areas: 

NSP  must  look  at  the  ne<Mls  that  come  before  it  and  see  that  the  D.S.  Depart- 
ment <>f  Agriculture,  another  Federal  agency,  has  a  substantial  budget  in  R.  &  1). 
in  agriculture,  and  therefore  they  tend  to  withhold  support  from  really  good 
irch  proposals  as  basic  research  that  tends  to  be  production  oriented  and 
commodity  oriented.  (II :  p.  440) 

Pound  mentioned  that,  not  only  was  the  amount  of  funding  avail- 
able for  competitive  grants  within  the  USDA  inadequate,  but  that 
further  limitations  occurred  since:  "much  of  this  is  earmarked  by 
Congress  for  commodity  research. "  (II:  p.  42G) 

SOCIAL  GOALS   AS   LIMITS   OX   THE   RESEARCH    PROCESS 

.V  number  of  socially  oriented  policies  of  the  Federal  Government 
were  mentioned  as  factors  which  limit  the  type  or  amount  of  research 
performed  in  the  food-related  areas.  Earlier  in  this  report  some  men- 
tion was  made  of  the  regulatory  influences  on  the  allocation  of  research 
expertise  and  effort  in  the  private  sector.  Mr.  Adolph  Clausi,  a  rep- 
resentative of  the  food  industry,  endorsed  the  idea,  during  his  testi- 
mony, of  assessing  the  effects  of  each  proposed  regulation  on  a 
'•cost-benefit  basis'*  and  felt  judgments  as  to  the  implementation  of 
regulations  which  might  affect  the  research  process  should  be  subject 
to  a  consideration  of  such  priorities  as  safety,  economics  and  so  forth. 
Clausi  stated: 

If  it  is  clearly  a  matter  of  safety,  economics  should  certainly  lake  second  seat. 
But  if  it  is  a  matter  of  technical  judgment  or  regulatory  interpretation,  then  there 
ought  to  be  provision  for  some  judgment  of  latitude,  especially  if  it  is  still  a 
technical  issue.  (II :  p.  291) 

This  point  was  as  elaborated  upon  by  Dr.  Mattil  who  suggested 
that  Federal  regulations  are  often  based  on  inadequate  technical 
knowledge: 

In  the  area  of  nutrition  and  toxicology,  our  serious  problem  is  that  we  are 
being  asked  to  provide  safe  foods  when  scientists  cannot  define  a  safe  food.  .  .  . 
we  need  to  go  back  to  the  drawing  boards  to  define  what  is  a  safe  food. 

.  .  .  There  is  really  very  little  knowledge  about  how  much  is  safe  and  how  much 
is  unsafe.  Yet.  regulations  are  being  established  pr<  BCrlbing  certain  levels  without 

adequate  knowledge.  In  the  area  where  we  are  interested  In  proteins,  unbelievably 
there  is  presently  no  generally  accepted  method  for  evaluating  the  quality  of  the 
protein  that  you  can  get  75  percent  of  the  nutritionists  to  agree  on.  We  do  oot 

know  when  we  create  B  new  protein  food  whether  we  can  get  a  majority  of  the 
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nutritionists  to  say  it  is  good  or  it  is  bad.  The  only  thing  they  agree  on  is  that 
they  do  not  have  good  guidelines.  (II :  p.  348) 

Other  areas  such  as  energy  conversion  measures,  waste  treatment 
regulations  and  environmental  controls  on  pesticide/fertilizer  usage 
were  also  mentioned  during  the  hearings  as  factors  influencing  the 
research  process. 

THE    STATUS    OF    AGRICULTURAL    SCIENCE    AS    A    LIMIT 
TO   RESEARCH   ACTIVITIES 

Some  witnesses  were  concerned  that  the  Federal  Government,  espe- 
cially, does  not  accord  agricultural  research  pursuits  the  same  level  of 
status  as  it  does  research  efforts  in  other,  possibly  more  "glamorous'' 
areas  and  that  this  imposes  constraints  on  agricultural  research 
priorities. 

Dr.  S.  Wittwer,  Chairman  of  the  Board  on  Agriculture  and  Re- 
newable Resources  of  the  National  Academy  of  Sciences,  testified  that 
the  "lack  of  scientific  input  into  policies  that  affect  agricultural  pro- 
ductivity is  becoming  a  National  problem."  (I:  p.  7)  As  an  example 
of  the  importance  of  the  problem  he  noted  that : 

The  National  Science  Foundation  was  created  and  is  currently  supported  hy 
Congress,  and  reports  directly  to  the  President.  Among  the  21  options,  or  na- 
tional problems,  warranting  greater  research  and  development  efforts  according 
to  [their]  report  .  .  .  "Science  Indicators.  1972,"  the  1973  National  Science 
Board's  report,  food  production  is  not  on  the  list.  There  is  also  a  complete  ab- 
sence of  people  even  remotely  connected  with  biology — let  alone  agriculture — in 
this  top  echelon  of  the  National  Science  Foundation.  (I:  p.  8) 

As  a  further  example  of  this  lack  of  status  on  the  national  level 
for  agricultural  sciences,  Wittwer  made  the  following  statement : 

The  Council  on  Environmental  Quality  was  established  in  1969.  It  annually 
reports  directly  to  the  President,  who  in  turn  transmits  the  reports  to  Congress. 
The  annual  reports  have  given  little  attention  or  priority  to  preferential  uses 
and  preservation  of  land  for  food  production.  The  latest,  or  fifth,  annual  report 
is  no  exception.  (I :  p.  8) 

At  the  time  of  writing  of  this  report,  the  situation  had  been  at  least 
partially  alleviated,  since  the  National  Academy  of  Sciences  was 
requested  to  conduct  a  study  of  priorities  in  research  and  development 
for  our  Nation  and  for  the  rest  of  the  world,  in  order  to  assure  ade- 
quate food  supplies.3 

Additionally,  the  Federal  Council  on  Science  and  Technology 
(FCST),  which  serves  as  the  coordinating  body  for  major  research 
efforts  involving  more  than  one  Federal  agency,  established  a  Food 
and  Nutrition  Research  Committee  in  December  of  1975.  The  proposed 
charter  for  that  committee  is  bound  into  Appendix  A  of  the  hearings 
record.  (II:  pp.  1029-1030) 4 

3  Letters  from  President  Ford,  dated  Dee.  3.  1974.  See  Appendix  A  for  a  summary  of 
this  study-request  and  an  update  on  the  progress. 

*  With  the  passage  of  the  National  Science  and  Technology  Policy,  Organization,  and 
Priorities  Act  of  1976  (Public  Law  94-282).  the  FCST  is  dissolved.  It  will  be  replaced 
by  the  Federal  Coordinating  Council  on  Science,  Engineering  and  Technology.  Although 
implementation  of  this  act  has  not  been  accomplished  as  vet  it  may  be  anticipated  that 
many  of  the  functions  of  the  FCST  will  be  taken  un  by  the  newly  formed  Council.  It  is 
not  known  whether  the  committee  structure  of  the  FCST,  including'the  Food  and  Nutrition 
Research  Committee,  will  be  adopted  bv  the  new  Council. 


V.  OTHER  TOPICS  CONCERNING  THE  MANAGEMENT  OF 
AGRICULTURAL  RESEARCH 

Much  of  the  additional  testimony,  on  a  variety  of  topics  which 
could  be  classified  as  relating  to  the  management  of  agricultural 
research,  focused  on  the  USD  A.  The  remaining  discussion  deals  with 
three  separate  topics :  Program  Reviews  and  Peer  Review ;  Coordina- 
tion of  Research  Efforts;  and  Transfer  of  Research  Results. 

Program  Reviews  axd  Peer  Review 

The  Management  and  Planning  System  within  the  Agricultural 
Research  Service  (ARS)  is  also  the  source  of  program  review  activi- 
ties. The  national  program  staff  has  the  major  responsibility  in  this 
area,  although  it  is  assisted  by  the  program  analysis  and  coordi- 
nation staff  and  approximately  250  technical/professional  employees 
of  the  ARS  in  evaluating  and  planning  the  national  research 
programs. 

ARS  Administrator  T.  W.  Edminster  felt  that  the  planning  and 
review  system  embodied  in  Management  and  Planning  System  was 
entirely  adequate  for  the  extensive  research  activities  of  the  ARS. 
He  stated : 

We  have  a  strong  base  of  top  scientists,  facilities  and  planning  and  analytical 
staffs  that  can  be  marshaled  to  cope  with  a  wide  range  of  agricultural  problems. 
Equally  important  is  the  agency's  central  management,  resource  allocation  and 
planning  system  which  permits  great  flexibility  in  adjusting  to  changing  needs 
and  meeting  new  opportunities  and  urgencies  in  a  highly  participative  environ- 
ment. (II:  p.  73) 

The  use  of  peer  review  or  any  similar  rating  system  to  judge  the 
relative  merits  of  various  proposed  research  efforts  within  the  ARS 
was  not  mentioned  during  the  hearings.  However,  a  three-tier  internal 
review  system  does  exist.  This  process  is  explained  in  the  following 
excerpt  from  a  recent  report  on  the  agricultural  research  system: 

The  area  director  in  each  of  the  .  .  .  geographic  areas  reviews  the  proposals 
that  have  been  submitted  to  him.  He  may  reject  certain  proposals  at  this  time, 
based  on  his  knowledge  of  national  priorities  or  upon  his  assessment  of  the 
quality  of  the  proposal.  Most  proposals,  however,  are  sent  on  to  the  regional 
level  where  they  may  be  evaluated  in  the  light  of  a  broader  view  of  regional 
and  national  needs. 

At  the  regional  office,  the  research  proposals  are  rated  by  the  Program  Planning 
and  Review  Staff  (PPR).  This  rating  is  based  on  such  criteria  as  the  assessed 
importance  of  the  project  in  meeting  national  research  goals,  the  urgency  of  the 
specific  research  subject,  the  probability  of  success  in  a  reasonable  time  frame, 
the  expected  benefits  of  the  project,  and  the  probability  of  the  same  or  similar 
research  being  conducted  by  other  research  institutions  (SAES,  private  industry. 
and  others.) 

After  the  proposals  have  been  rated  at  the  regional  level,  they  are  sent  to  the 
Program  Analysis  and  Coordination  Staff  (PACS)  in  Washington,  D.C.  .  .  .  Each 
project  is  rated  by  both  an  economist  and  a  subject  specialist  in  the  relevant 
scientific  discipline. 

(53) 

73-859—76 5 


A  third  rating  procedure  is  conducted  by  subject  specialist*  of  the  National 
Program  staff  (NPS).  PAC9  then  prepares  a  list  of  all  project  proposals  n 
according  to  their  :  i  Including  a  short  description  of  the  research,  the 

number  <'f  sdentist-man-years  (SMTs)  each  project  La  expected  to  require,  the 
pro]  tion  <>f  the  project,  and  the  estimated  cost  of  project.1 

The  Cooperative  Slate  Research  Service  (CSRS)  utilizes  a  system 
of  interna]  peer  review  and  ratings  I  2    in      F  competi- 

tive, or  special  grants.  Another  '•special'''  revii  ->   function  wit  If  ■ 

-  provided  as  a  service  to  their  "cUent"  institutions,  i.e.,  the 
State    Agricultural    Experiment    S  -    of    1890,   and 

Tuskegee     Institute.    CSRS    Associate    Admini  trator    Ronningen 
described  this  system  in  his  testimony  before  the  Subcommittees: 

A  special  review  is  activated  only  on  the  request  hy  the  Director  of  a  client 
institution.  They  identify  a  research  program  or  problem  area  that  they  want  to 
improve.  The  scientists  in  that  group  and  their  leaders  identify  problems  and 
opportunities  and  alternative  ways  improvement  might  be  made  based  on  their 
experience  and  knowledge. 

CSRS  helps  to  work  out  the  review  process  and  identify  outside  experts  who 
can  best  react  usefully  to  the  resident  group.  The  process  culminates  in  an  in- 
tensive review  and  discussion  session  over  most  or  all  of  a  week,  followed  by 
recommendations  and  reactions  of  the  outsiders,  first  orally  and  then  in  writing. 
(II:  pp.  134-135) 

Coordination  of  Eesearch  Efforts 

Discussions  of  the  coordination  of  research  efforts  centered  around 
two  separate  issues:  implementation  of  coordination  among  various 
agencies/organizations  which  might  be  conducting  similar,  or  in  some 
cases,  identical  research  programs;  and,  coordination  of  agricultural 
research  efforts  with  nonagricultural  research  programs,  the  results  of 
which  could  impact  on  the  methods  used  for  food  production. 

The  Agricultural  Research  Service  (ARS)  provided  the  most  in- 
formation during  the  hearings  on  its  efforts  to  coordinate  research 
activities  with  others.  T.  W.  Edminster  of  ARS  testified  that  they 
"have  strong  cooperative  working  relation-  with  other  res. 
agencies,  State,  industrial  and  Federal,  which  minimizes  duplication 
of  efforts  and  maximizes  use  and  availability  of  special  knowledge  and 
special  equipment."  (II:  p.  72)  lie  also  noted  that  "ARS  has  the  op- 
portunity to  coordinate  U.S.  research  and  development  needs  and 
'ties  with  those  of  foreign  countries  as  part  of  its  depart- 
mental Special  Foreign  Currency  program  for-  which  the  Agency  is 
administratively  and  technically  responsible."  With  respect  to  co- 
ordination  efforts  with  the  private  industry  research  sector,  Edminster 
stated : 

Coordination  with  private  industry  research  is  on  a  comprehensive  and  a 
"prohlem  hy  prohlem"  basis.  Publications  of  USDA  research  results  provide  in- 
dustry with  information  to  develop  according  to  their  needs.  Individual  USDA 
scientists  discuss  research  problems  with  industry  scientists  individually  and  at 
formal  meetings.  The  recent  Kansas  City,  Mo.,  Working  Conference  on  Research 
to  Meet  U.S.  and  World  Food  Needs  was  al  (ended  by  OTer  L50  delegates,  repre- 
senting many  different  user  groups.  Under  the  auspices  of  many  scientific  groups, 
farm  and  industry  groups,  and  other  private  organizations,  scientists  from  gov- 
ernment, universities  and  industry  are  brought  together  for  this  kind  interac- 
tion. (II:  p.  71) 


1  Op.  cit.,  Agricultural  Research  :  Men,  Money  and  Institutions,  pp.  28-29. 


In  additional  testimony  on  this  topic,  Dr.  Richard  J.  Aldrich  pre- 
sented an  example  of  coordination  of  efforts  to  produce  the  machinery 
necessary  to  institute  a  new  farming  technology.  (II:  p.  231)  He  said 
that  such  examples  served  to : 

.  .  .  illustrate  the  important  role  played  by  the  private  industry  in  agricul- 
tural research  in  our  country  and  how  closely  it  is  intertwined  with  that  of  the 
universities  and  the  USDA  in  developing  usable  new  technology.  (II:  p.  231) 

During  the  hearings.  Congressman  Symington  held  a  discussion 
with  Robert  Long,  Assistant  Secretary  of  the  USDA,  concerning  the 
coordination  of  USDA  efforts  with  those  of  other  Federal  agencies : 

One  thing  that  I  think  is  important  is  that  both  the  ongoing  efforts  and  the 
results  of  all  these  different  research  projects  are  cranked  into  the  general 
knowledge  of  the  Department  officials  as  quickly  as  possible.  .  .  . 

It  seems  to  me  that  we  would  want  very  much  to  be  assured  that  USDA  and 
NSF,  NIH,  all  of  whom  have  been  pretty  much  compartmentalized,  as  far  as 
their  vertical  reporting  obligations  to  their  various  chiefs  are  concerned,  would 
have  some  .  .  .  device  for  being  sure  that  this  information  is  disseminated  and 
made  useful  as  quickly  as  possible  throughout  the  decision-making  process  .  .  . 

Is  this  done  on  some  structured  basis  or  do  you  just  wait  for  articles  to  appear 
in  the  journals  . . .  ?  (II :  p.  660) 

In  response,  Long  stated  that  "quite  a  little  bit  of  communication  does 
take  place  regularly  and  normally  within  the  scientific  community  on 
all  subjects  that  have  some  mutual  or  common  interests."  (II:  p.  660) 
He  did  say  that  there  "could  be,  without  doubt,  some  gaps  here 
in  terms  of  crossing  the  communication  line,"  although  such  groups  as 
the  Federal  Council  on  Science  and  Technology  were  relied  upon  to 
help  in  the  coordination.  Of  the  activities  of  the  FCST,  in  this  regard, 
Long  testified : 

There  is  the  Federal  Council  for  Science  and  Technology  which  is  used  to  assist 
in  coordinating  efforts  of  the  Federal  research  agencies,  and  we  do  get  together 
several  times  a  year  and  talk  about  broader  issues,  and  do  surface  a  number  of 
things  which  have  a  common  relationship  among  us.  And  through  that  process 
we  do  have  some  communication,  but  I  don't  know  if  there  is  any  formal 
mechanism.  (II :  p.  660) 

In  material  submitted  for  the  record,  Long  discussed  the  coordina- 
tion of  USDA  with  the  regulatory  agencies  which  might  impact  on 
agricultural  processes : 

USDA  researchers  relate  closely  to  staffs  of  a  wide  range  of  regulatory  pro- 
grams related  to  agriculture.  In  this  way,  their  scientific  know-how  and  research 
findings  are  considered  in  the  development  and  implementation  of  regulatory 
programs.  This  includes  USDA  programs  as  well  as  those  in  other  departments 
and  agencies  such  as  OSHA  in  the  Department  of  Labor,  the  Food  and  Drug  Ad- 
ministration in  the  Department  of  Health,  Education,  and  Welfare,  and  the  En- 
vironmental Protection  Agency.  (II :  pp.  647-848) 

The  only  other  attempt  which  had  been  made  to  provide  internal 
coordination  of  food-related  research  activities  which  was  men- 
tioned during  the  hearings  was  the  use  of  the  Current  Research  In- 
formation System,  maintained  by  the  Cooperative  State  Research 
Service  (CSRS).  Although  most  of  the  publicly  supported  research 
projects  are  reported  into  that  system,  it  does  not  include  the  private 
sector  research  efforts.  Both  CSRS  and  Agricultural  Research 
Institute  representatives  suggested  that  this  was  one  of  the  basic 
problems  with  Current  Research  Information  System  and  that  solu- 
tions should  be  sought  to  this  problem. 


The  interface  and  coordination  of  nonagricultura]  research  efforts 
with  the  agricultural  research  community  waa  also  discussed  in  some 
detail.  ( Considerable  advances  had  been  made  in  some  areas,  such  as  the 
applical  ion  of  remote  sensing  technologies  to  agricultural  research  and 
to  farm  production  methodologies,  A  separate  hearings  session  was 
held  on  this  topic  and  much  of  the  materia]  from  thai  session  is  sum- 
marized in  Appendix  r>  to  this  report. 

TbaXSFEB  OF  ReSEAKCB  K]>ri.r>  TO  Dsi  RS 

The  I'SD.V  SAKS  system  is  the  only  research  performing  organi- 
zation in  the  food  research  system  with  an  organization  for  the  trans- 
fer of  results  to  potential  users,  A  complete  description  of  that  process, 

which  the  I'SDA  calls  the  "research  delivery  system*'  appears  in  the 
record.  (IT:  pp.  680-049)  A  brief  summary  of  that  system  is  pre- 
sented here,  along  with  a  few  comments  made  during  the  hearings  con- 
cerning the  transfer  of  research  results  from  the  USDA. 

The  important  role  played  by  the  Agricultural  Extension  Service, 
and  the  success  it  has  had  as  a  part  of  the  agricultural  research  system, 
was  stressed  by  Chairman  Thornton : 

It  Is  clear  that  one  of  the  basic  strengths  of  American  agriculture  over  the 
years  has  been  the  close  tics  between  the  American  farmer  and  the  American 
agricultural  scientist.  The  indispensable  link  between  them  lias  been  provided 
by  the  Agricultural  Extension  Service.  (II  :  p.  S94) 

The  research  delivery  system  has  three  major  components:  (1)  the 
Cooperative  Extension  Service;  (2)  the  individual  research  and  mis- 
sion ;t<jrencies  of  the  USDA;  and  (3)  the  research  scientists  within  the 
USDA.  Of  the  role  of  the  Cooperative  Extension  Service,  the  report 
stated: 

The  Cooperative  Extension  Service  is  a  major  component  of  the  agricultural 
research  delivery  system  since  it  is  the  vehicle  for  transfer  of  a  broad  spectrum 
of  agricultural  research  findings  to  clientele  in  all  counties  and  agricultural 
communities  throughout  the  United  States.  It  is  a  cooperative  endeavor  between 
the  USDA  Extension  Service,  the  Nation's  land  grant  universities  and  county 
governments.  (II :  p.  635  I 

The   link  between    individual    farmers  or  other  users  of  technical 
information  and  the  researchers  within  the  USDA,  who  develop  that 
information,  is  clearly  established  through  the  use  of  the  Cooper 
Extension  Service  since  it : 

.  .  .  provides  a  mechanism  through  which  findings  and  scientific  know-how 
from  the  wide  range  of  disciplinary  fields  of  work  in  the  USDA  and  land  grant 
universities;,  applicable  to  agriculture  and  the  general  public,  are  made  available 
to  assist  farmers,  ranchers,  and  others  to  help  solve  specific  problems  and  to  build 
efficient  systems  of  production,  processing,  and  Marketing  for  farm  and  forestry 
products.  The  Cooperative  Extension  System  also  provides  a  mechanism  through 
which  the  USDA  achieves  its  important  goals  relating  to  an  adequate  supply  of 
and  fiber  for  t!c  Nation's  domestic  and  foreign  markets.  (II:  pp.  631 

The.  cooperative  program  was  funded  in  fiscal  year  1075  by  Federal. 
.  and  county  governments  as  follows :  Federal.  ! !  percent :  Si 
39  percent ;  and  counties,  IT  percent. 

The  principal  objective  of  the  research  delivery  system,  according 
to  the  USDA  is  to: 

.  .  .  assure  the  utilization  of  research  results  and  scientific  know-bow  to  help 
farmers  and  others  engaged  in  agricultural  pursuits,  including  forestry,  to  build 
highly  efficient  systems  of  production,  processing,  and  marketing,  for  food  and 
fiber  products,  with  particular  emphasis  on  needs  and  problems  of  the  private, 
independent  family-owned  farm  and  owners  of  timberland.   (II:  p.  634) 


0< 

Other  members  of  the  research  community  play  an  important  role 
in  the  delivery  system  also,  as  the  USDA  points  out : 

Private  industry  serves  importantly  in  the  research  delivery  system  through 
use  of  research  results  in  providing  supplies  and  services  to  farmers  and  others 
engaged  in  assembling,  processing,  transporting,  wholesaling,  and  retailing  food 
and  liber  products.  Private  industry  organizations  and  individuals  serving  as 
consultants  make  widespread  use  of  training  opportunities,  information  and 
recommendations  provided  by  the  public  supported  research  delivery  system. 
(II:  p.  636) 

The  role  of  researchers  within  the  USDA/State  Agricultural  Ex- 
periment Station  system  is  integral  to  delivery  of  results  since  their 
findings  are  distributed  to  others  in  the  research  community  through 
publications  in  professional  journals,  participation  in  conferences, 
meetings  and  seminars,  and  the  teaching  activities  of  many  of  these 
researchers  in  academic  institutions. 

The  material  in  the  record  indicates  that,  while  the  primary  user 
group  of  the  Cooperative  Extension  Service  is  the  Nation's  com- 
mercial agricultural  sector,  it  also  serves  part-time  farmers  and  those 
with  limited  resources,  and  provides  research  results  and  other  agricul- 
tural information  to  nonfarm  people  about  home  lawns,  gardens  and 
related  subjects.  (II :  p.  640) 

Mr.  Othal  Brand  discussed  how  the  research  delivery  system  func- 
tions in  terms  of  producers  and  distributors : 

The  new  technology  is  developed  at  the  State  experiment  stations  and  the 
U.S.  Department  of  Agriculture  and  the  Extension  Service  functions  as  a  de- 
livery system  in  getting  the  technology  to  the  producers. 

Now,  we  work  with  the  stations  in  field  trials  and  plant  selections  and  seeking 
desired  characteristics  in  the  qualities  in  plants  and  also  in  advising  them  of 
what  we  really  need  in  the  industry  for  a  particular  purpose.  (II :  p.  483) 

In  general,  the  research  delivery  system  of  the  USDA  was  highly 
praised  during  the  hearings.  Congressman  Brown  noted  that : 

.  .  .  you  very  correctly  point  out  that  the  agricultural  research  system  has 
the  best  organization  for  delivering  technology  to  the  consumer  of  any  part  of 
the  American  system.  I  think  that's  correct.  I  think  it's  been  demonstrate'!  over 
100  years.  .  .  (II:  p.  665) 


VI.  THE  USDA  RESPONSE  TO  EARLIER 
RECOMMENDATIONS 

In  1969  Clifford  Hardin,  then  Secretary  of  Agriculture,  requested 
of  the  Division  of  Biology  and  Agriculture  of  the  National  Research 
Council  "the  establishment  of  an  Advisory  Committee  that  would 
represent  the  range  of  scientific  disciplines  involved  in  agricultural 
research.  He  suggested  that  the  Committee  review  agricultural  re- 
search as  a  science  and  advise  the  Department  and  the  Land-Grant 
Universities  on  gaps  in  the  scientific  effort  and  on  new  advances  that 
should  be  developed."  x  In  1972  the  National  Research  Council  issued 
the  "Report  of  the  Committee  on  Research  Advisory  to  the  U.S.  De- 
partment of  Agriculture,"  frequently  referred  to  as  the  "Pound 
Report"  after  the  Committee's  chairman,  Dr.  Glenn  S.  Pound,  Dean 
of  the  College  of  Agricultural  and  Life  Sciences  at  the  University 
of  Wisconsin. 

The  Pound  Report  recommended  sweeping  changes  in  the  organiza- 
tion and  management  of  agricultural  research  within  the  USDA  and 
was  highly  critical  of  certain  aspects  of  the  agricultural  research 
system.  At  the  same  time  many  people  within  the  agricultural  research 
establishment  were  highly  critical  of  the  findings  and  recommenda- 
tions of  the  Pound  Report  and  challenged  the  objectivity  and  the 
quality  of  the  report  itself.  Some  of  the  statements  in  the  report  have 
been  seriously  criticized  for  making  broad  generalizations  based  on 
limited  information,  or  for  not  being  adequately  documented  with 
specific  facts. 

However,  many  of  the  witnesses  testifying  at  these  hearings  sug- 
gested that  the  findings  contained  in  the  Pound  Report  were  valid  in 
1972,  and  as  of  1975  still  had  not  been  sufficiently  addressed  by  the 
agricultural  research  establishment.  The  Subcommittees  were  in- 
terested, therefore,  in  obtaining  a  report  from  the  USDA  on  the 
actions  that  had  been  taken  in  response  to  the  Pound  Report 
recommendations. 

This  report  appears  in  I  :pp.  99-128  of  the  record.  The  information 
furnished  the  Subcommittees  came  from  several  sources  at  the  USDA 
and  included: 

1.  Statement  of  N.  D.  Bayley.  Director  of  Science  and  Educa- 
tion from  1968  to  1973,  on  the  Report  of  the  Committee  on  Re- 
search Advisory  to  the  U.S.  Department  of  Agriculture,  1972. 

2.  The  Agricultural  Research  Policy  Advisory  Committee  Re- 
view of  the  Committee  on  Research  Advisory  to  the  U.S.  Depart- 
ment of  Agriculture,  October  13, 1972. 


1  National  Research  Council-National  Academy  of  Sciences.  Report  of  the  Commits  on 
Research  Advisory  to  the  U.S.  Department  of  Agriculture.  Washington,  National  Academy 
of  Sciences,  1972,  91  p.  plus  404  p.  appendices,  p.  1.  Cited  hereafter  as  the  Pound  Report. 

(59) 


L^ricultural  Research  Policy  Advisor]  Committee  Recom- 
mendations Relative  to  the  R  the  Committee  on  Research 
Advisory  to  the  USDA,  February  20,  l^T:1.. 

!.  Response  I  j  Agricultural  Research  Service  to  the  Recom- 
mendation in  the  Report  of  the  Committee  Research  Advisory  to 
the  Department  of  Agriculture,  National  Research  Council. 

5.  Actions  of  the  Economic  Research  Service  Following  Reli 
'  the  Pound  Report,  July.  L97 

6,  Forest  Service  Input  to  USDA  Response  to  Committee  on 
Science  and  Technology  Question  No.  3  in  Letter  to  Robert  Long, 
Assistant  Secretary,  dated  July  15,  197 

The  F<"  is  of  the  Pound  Committee 

The  National  Research  Council-National  Academy  of  Science  s  Com- 
mittee on  Research  Advisory  to  the  U.S.  Department  oi    v  . 
focused  its  examination  of  the  USDA-State  Agricultural  Experii 

Station  system  on  live  separate  questions  : 

1.  Do  the  organization  and  management  of  research  programs 
promote  and  encourage  high  quality  research  output? 

'2.  Are  the  basic  sciences  adequately  involved  in  research  under- 
pinning agriculture  3 

3.  Are  the  agricultural  sciences  adequately  integrated  with 
their  basic  discipline?  \ 

4.  Ts  the  quality  of  the  scientific  personnel  engaged  in  agricul- 
tural research  as  high  as  it  can  and  should  be  ? 

5.  boos  the  research  by  agricultural  scientists  reflect  the  highest 
standards  of  the  scientific  community  3 

The  Pound  Committee's  findings  with  respect  to  these  questions  led 
to  twenty  recommendations.  In  general  the  report  noted  that  bold 
moves  were  called  for  "in  reshaping  administrative  philosophies  and 
organizations,  in  establishing  goals  and  missions,  in  training  and  man- 
agement of  research  scientists,  and  in  allocations  of  resources.'' 4 

USDA-SAES  Management  and  Organization 

The  Pound  Report  made  nine  specific  recommendations  in  response 
to  the  question  of  whether  USDA  organization  and  management  was 
such  that  high  quality  research  output  woultf  be  <  ncouraged. 

These  recommendations  fall  into  three  major  categories  : 

— Greater  participation  by  active  researchers  in  deciding  what  re- 
search is  to  be  done; 

— A  strengthening  of  the  review  system  for  administrators,  the  de- 
velopment of  a  mechanism  for  easy  replacement  of  unsatisfactory 
administrators,  and  the  screening  of  the  scientific  community  at  large 
when  recruiting  administrators; 

— Examining  the  rationale  for  funding  many  small  branch  stations, 
the  proportion  of  funding  for  State  experiment  stations  as  opposed 
to  USDA  in-house  research  :  and  communicat  ing  to  Congress  the  harm- 
ful effects  of  exces-ive  commodity  (or  oth<  r  specified  subject)  ear- 
marking of  funds. 


2  Nolo  that  rospons^s  of  the  Forest  Service  will  not  he  Included  in  the  discussions  of  tlie 
remainder  of  this  topic  since  tills  report  Is  limited  to  food-related  research. 
1  Pound  Report,  op.  oit..  p.  10. 
4  Pound  Report,  op.  cit.,  p.  43. 
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The  Economic  Research  Service  (ERS)  provided  a  short  statement 
on  actions  that  have  taken  place  since  the  Pound  Report.  Two  major 
management  changes  are  identified.  First,  the  Branch  structure  has 
been  replaced  "by  a  more  flexible  Program  Area  structure.  Under  so- 
called  matrix  management,  temporary  teams  of  economists  and  other 
researchers  are  organized  under  a  project  leader  as  required  by  the 
problem  under  consideration."  Second.  ERS  is  developing  a  process  of 
"systematic  identification  and  training  of  research  leaders.*'  (I :  p.  121) 

X.  D.  Bayley  of  the  USDA  also  provided  a  general  reply  to  the 
Pound  Report,  listing  the  following  major  changes  in  the  Agricultural 
Research  Service  (ARS)  that  took  place  during  the  time  of  the  Pound 
Committee's  deliberations : 

(1)  Regulatory  activities  were  separated  from  research  by  splitting 
ARS  into  two  agencies ;  (2)  management  authorities  were  strengthened 
for  program  managers  as  compared  to  administrative  managers;  (3) 
the  field  structure  of  ARS  was  completely  overhauled;  and  (4)  the 
entiie  too  staff  of  ARS  was  replaced  or  reassigned. 

Also  during  the  period  of  the  Pound  Committee's  deliberations,  the 
Federal-State  regional  cooperation  and  planning  structures  were  re- 
structured. The  new  organization  provided  for  increased  integration 
and  coordination  of  USDA-SAES  research  efforts.  (I:  p.  101) 

Input  from  researchers 

Answering  in  more  specific  terms,  the  Agricultural  Research  Policy 
Advisory  Committee  (ARPAC)  agreed  with  the  Pound  Report  en 
the  importance  of  participation  of  active  researchers  in  the  decision- 
making process  and  stated  that  the  reorganization  in  the  Agricultural 
Research  Service  (ARS)  since  the  report  has  led  to  steps  in  this  di- 
rection. The  Agricultural  Research  Service's  response  also  pointed  to 
the  reorganization.  ARS  also  pointed  out  the  important  input  of  in- 
dividual scientists  and  managers  in  the  annual  budget  process  and 
stated  that  though  "The  national  administration  and  staffs  provide 
guidelines  .  .  .  the  research  scientists  and  their  managers  identify 
and  specify  the  actual  research  to  be  done."  (I :  p.  Ill) 

Quality  of  administrators 

Pound  Report  recommendations  to  improve  the  quality  of  adminis- 
tration suggested  the  strengthening  of  the  review  system  for  admin- 
istrators. The  Agricultural  Research  Service  (ARS)  stated  that  it  was 
implementing  an  executive  development  program  designed  to  iden- 
tify specific  managerial  skills,  knowledge,  etc.,  needed  to  enhance  the 
effectiveness  of  research  administrators  in  their  present  positions  and 
also  to  identify  the  resources  through  which  these  needs  may  be  met. 
Additionally,  this  program  is  attempting  to  identify  candidates  with 
high  potential  for  future  assignment  to  managerial  positions. 
(I:  p.  112) 

The  Pound  Committee  also  recommended  the  development  of  a 
mechanism  for  the  easy  replacement  of  unsatisfactory  administrators : 
ARPAC  thought  "existing  mechanisms  to  provide  early  identification 
of  persons  not  suited  to  administration  could  be  strengthened."  (I:  p. 
103)  ARS  agreed  that  inefficient  administrators  must  be  removed,  but 
because  thev  are  under  the  rules  and  regulations  of  the  Civil  Service 
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Commission,  they  l<believe  it  appropriate  to  proceed  with  the  replace- 
ment of  any  uns  arch  administrator  through  established 
Lerived  from  laws.'1  (I: p.  1 12) 
AJJPAC  agreed  with  the  desirability  o  ing  the  widest  rele- 
vant population  for  administrative  capability,  but  pointed  our  the  im- 
portance of  Looking  for  management  capabiliti  -  as  well  a-  scientific 
leadership  in  potential  administrators.  The  Agricultural  Research 
Service  was  not  incomplete  agreement  with  this  recommendation,  stat- 
ing that  "because  <>!'  CSC  [Civil  Service  Commission]  requirements 
and  i  he  fact  that  there  are  many  highly  qualified  9  i'-utists  on  our  rolls 
with  demonstrated  or  potential  managerial  capabilities,  we  have  no; 
determined  that  it  is  in  our  best  interests  to  'screen  and  search1  the  sci- 
entific community  at  Large  each  time  an  op  ng  -  xista  for  a  research 
administrator."  (I:  p.  113) 

•    of  funds 

A  RPAC  agreed  with  the  "intended  s<  n    "  of  the  Pound  K<  ; 
aendation  for  a  review  of  the  rationale  of  branch  stations  but 
pointed  (air  that  "unj  roductive  branch  stations  may  be  tial  and 

have  high  productive  potential  if  appropriately  funded  and  properly 
managed."  ARPAC  believed  that  the  recommendation  calling  for  the 
close-out  of  ma  •  I  field  stations  or  the  transfer  of  their  responsi- 

bilities into  the  SA  ES  wrongly  implied  that  small  locations  per  se  were 
inefficient  arid  unneci  ssary.  The  ARS  response  presented  a  list  of  loca- 
tions (I:  p.  113-114)  that  have  been  closed  or  nave  had  their  respon- 
sibilities transferred  ■>■  research  centers  since  1969. 

On  the  proportionate  funding  of  State  experiment  stations  as  ad- 
dressed by  the  Pound  report,  ARPAC  thought  a  review  board  should 
work  on  a  continuing  basis  to  make  recommendations  on  funding  based 
on  specific  needs,  and  that  the  process  "should  not  be  reduced  to  a  con- 
venient formula  or  proportionality/'  (I:  p.  105)  ARS  responded  with 
a  chart  (I:  p.  114)  listing  the  appropriations  for  research  for  ARS 
and  the  Cooperative  State  Research  Service  from  1966  to  197r>. 

Finally,  on  the  necessity  of  communicating  to  Congress  the  harmful 
effects  of  disproportionate  commodity-earmarking  of  funds,  ARPAC 
first  questioned  that  there  is  a  "disproportionate^  amount  of  this:  and 
secondly  di  I  with  the  basic  assumptions  supporting  this  recom- 

mendation. To  quote  ARPAC's  response  : 

However,  we  take  exception  to  the  Implication  that  commodity  earmarking 
by  the  Congress  is  more  likely  to  produce  harmful  resource  allocation  I  nan  would 
aUocation  by  a  consensus  of  scientists,  decree  by  research  administrators,  or  other 
alternative  procedures  by  which  resource  allocations  are  made.    (I:   p.   10ft) 

The  Agricultural  Research  Service  stated  that  each  year  it-  assess- 
ment of  research  priorities  is  presented  to  Congress.  However,  "there 
is  no  magic  formula  which  can  be  applied  to  determine  a  ratio  or  per- 
centage of  effort  to  apply  to  research  on  the  various  agricultural  com- 
modities.'* (I:  p.  116) 

Basic  I  u  in  the  USDA-SAES  System 

The  next  two  questions  in  the  Pound  Report  analysis  were  concerned 
with  basic  research:  first,  ''are  the  basic  sciences  adequately  involved 
in  research  underpinning  agriculture";  and  second,  uare  Uie^  a<rn- 
eultural  sciences  adequately  integrated  with  their  basic  discipline 
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The  Pound  Committee's  major  conclusions  and  recommendations  on 

these  subjects  fall  into  three  general  areas : 

— That  there  is  inadequate  support  of  basic  research  by  the  Depart- 
ment of  Agriculture,  and  the  USDA  should  ''seek  a  greatly  increased 
level  of  appropriations  for  a  competitive  grants  program,  which 
should  include  support  of  basic  research  in  the  sciences  (biological, 
physical,  social)  that  underpin  the  USDA  mission."  These  appropria- 
tions should  be  free  of  commodity-earmarking  and  made  available  to 
scientists  within  and  outside  the  USDA-State  Agricultural  Experi- 
ment Station  ( S AES )  system ; 

— That  the  USDA  and  the  SAES  "provide  greater  support  in  their 
intramural  programs  to  research  in  the  basic  disciplines  related  to 
their  missions;" 

— That  there  be  greater  integration  at  the  working  level  between  the 
agricultural  scientists  and  the  scientists  in  the  basic  disciplines. 

THE    USDA    RESPONSE 

Competitive  grants 

The  USDA  responses  to  the  Pound  Eeport  generally  disagreed  with 
the  idea  of  an  expanded  competitive  grants  system.  The  Agricultural 
Research  Policy  Advisory  Committee  (ARPAC)  response  stated,  "we 
believe  that  major  internal  conflicts  of  interest  would  evolve  within 
USDA  in  administering  both  in-house  and  competitive  grants  pro- 
grams and  that  such  conflicts  would  seriously  impair  the  effectiveness 
of  each."  (I:  p.  106)  ARPAC  recommended  that  USDA  and  State 
Agricultural  Experiment  Stations  (SAES)  concentrate  on  adequate 
Federal  funding  for  their  joint  in-house  research,  which  ARPAC 
believes  is  essential  to  ensure  the  continuity  of  funding  necessary  to 
the  long-run  success  of  the  national  agricultural  research  program. 
The  Agricultural  Research  Service  (ARS)  pointed  out  that  it  does 
have  a  program  of  extramural  research  based  on  grants  and  contracts, 
but  explained  that  their  research  is  mission  oriented  and  that  any 
extramural  research  is  designed  only  to  be  supportive  and  supple- 
mental, based  on  its  relevancy  to  the  ARS  mission.  As  a  result  many 
grants  must  be  supportive  of  research  aimed  at  particular  commodities. 

Intramural  basic  research 

In  response  to  the  recommendation  for  greater  support  for  the  intra- 
mural programs  of  USDA-SAES  in  the  basic  disciplines,  ARPAC 
stated  that  "there  is  now  and  has  been  substantial  research  in  the  basic 
disciplines  in  the  total  agricultural  research  program."  (I:  p.  110) 
ARPAC  did  point  out  the  need  to  continually  assess  the  balance  be- 
tween support  of  mission-oriented  basic  disciplinary  research  and  prob- 
lem-solving activity,  and  noted  that  this  balance  had  been  reviewed 
often  in  the  past.  ARPAC  also  stated  that  a  great  deal  of  basic  research 
was  done  as  part  of  projects  which,  if  identified  only  by  title,  would  not 
reveal  the  basic  research  component.  The  Agricultural  Research  Serv- 
ice also  disagreed  with  the  Pound  Report  stating,  "Basic  research  is 
an  integral  part  of  all  areas  in  which  the  Agency  conducts  research, 
but  it  is  generally  based  on  technological  needs  to  meet  practical  objec- 
tives. For  ARS  to  consider  supporting  research  aside  from  these  objec- 
tives would  be  contrary  to  good  research  management."  (I:  p.  117) 
ARS  also  pointed  out  that  the  Pound  recommendation  onlv  calls  for 


;  and  since  UARS 
will  exp  (87.9  million,  or  nearly  40  p 

get  in  FY  1975  on  basic  research,  we  are  confident  the  report 
authors  were  no*   fully  cognizanl  of  A  lis  commitment  to 

In  ;  e  to  the  recommendation  that  there  should  he  a  greater 

.  fc  the  working  level  between  agricultural  ts  and 

5  in  the  basi  -line?,  ARPAC  and  >ointed  to 

the  recent  reorganization  of  APS  as  having  as  one  of  its  objec- 

moval  of  the  deterrents  to  formation  of  multidiscipli 

i  :  p.  1<>7)   ARPAC  also  pointed  out  that  the  Ecoi 

:  .in;  res(  -ipli- 

nary  lines  and  toward  integrated  teams  involving  scientists  in  the 

L07)  APS  went  on  to  state    we  feel  the  n 
mendation  by  the  National  Research  Council — National  Academy  of 
Sciei  Lmittee  is  fully  met  by  current  Agency  poliey.*'  (I :  p.  117) 

Quality  of  Scientific  Peesonxel 

The  fourth  question  addressed  by  the  Pound  Report  the 

quality  of  the  scientific  personnel  engaged  in  agricultural  research  as 
high  as  it  should  be?"  The  Pound  Committee  saw  the  research  atmos- 
phere in  which  scientists  work  as  one  of  the  most  important  factors 
affecting  the  quality  of  research  and  made  six  recommendations  in 
three  areas  to  improve  this  factor  in  the  United  States  Department  of 
Agriculture-State  Agricultural  Experiment  Station  (SAES)  system. 
ntist  evaluation:  The  report  recommended  that  USDA 
strengthen  its  scientific  personnel  appointment  and  review  system  to 
include  evaluation  by  the  broadest  scientific  community.  In  addition, 
administrators  should  not  serve  as  chairmen  of  personnel  committees 
since  they  hold  final  approval  authority.  The  report  also  recommended 
that  SAES  make  broader  use  of  peer  judgment  in  evaluating  scientific 
personnel  with  scientists  from  outside  of  the  professor's  department 
and  college  being  included  on  the  review  committee.  Again  the  recom- 
mendation added  that  department  heads  or  chairmen  should  not  serve 
on  review  committees. 

— Scientist  advancement:  The  committee  recommended  that  the 
USDA  provide  increased  opportunity  for  active  researchers  to  ad- 
vance as  researchers  to  the  highest  salary  classifications,  believing  that 
the  pi  ml  -.stem  forces  scientists  to  become  administrators  in  order  to 
reach  the  top  grades.  The  report  also  recommended  that  USDA 
search  the  scientific  community  at  large  when  recruiting  for  research 
positions  at  all  professional  grades. 

— Staff  improvement  :  The  report  recommended  "that  funds  to  sup- 
port an  effective  program  for  staff  improvement  in  the  USDA  be  set 
aside  at  or  above  the  divisional  level  before  allocations  are  made  for 
project  support."  The  Pound  Committee  believed  that  only  in  this  way 
would  support  for  the  staff  improvement  program  be  "protected  from 
the  pressures  of  operational  budget  needs/'  The  report  also  recom- 
mended that  "SAES  make  a  greater  effort  to  provide  study  leave 
opportunities  for  their  research  staff  and  that  both  SAES  and  USDA 
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provide  travel  funds  to  enable  staff  to  attend  national  and  inter- 
national meetings  in  their  fields." 

THE   "USDA   RESPONSE 

To  these  recommendations  dealing  with  the  quality  of  scientific 
personnel,  the  Agricultural  Research  Service  (ARS)  stated,  that,  in 
their  appointment  ''candidates  selected  from  civil  service  registers  are 
carefully  screened  and  both  formal  and  informal  inquiries  are  made 
of  the  scientific  community  as  to  their  qualifications  .  .  ." 

Scientist  evaluation 

On  the  review  of  working  scientists  the  Agriculture  Research  Policy 
Advisory  Committee  (ARPAC)  stated  that  evaluation  by  peers 
broadly  representing  the  scientific  community  is  desirable  but  went 
on  to  note  that  "since  USDA  like  most  Universities  has  a  large  and 
broad  community  of  scientists  there  seems  little  need  for  including 
peers  from  outside  the  Department."  (I:  p.  107)  On  the  same  point 
ARS  responded  that  although  the  review  system  does  include  a  num- 
ber of  factors  related  to  the  individual's  standing  in  the  scientific 
community,  "we  are  not  in  a  position  to  include  on  a  formal  basis 
the  views  of  the  broader  scientific  community  in  our  review  system." 
(I:  p.  117)  ARS  went  on  to  explain  that  some  changes  had  been 
made  in  the  composition  of  peer  group  panels  and  committees  as  a 
result  of  the  recent  reorganization,  but  the  basic  evaluation  system 
remained  the  same.  ARS  stated,  "we  do  not  agree  with  the  XRC 
Report  that  the  evaluation  system  has  failed  in  many  areas  to  develop 
top-quality  bench  scientists."  (I :  p.  118) 

ARPAC  and  ARS  both  pointed  out  that  administrators  with  final 
approval  authority  do  not  serve  as  chairmen  on  personnel  review 
committees  nor  have  they  done  so  in  the  past.  ARS  further  stated. 
"We  have  no  intention  of  designating  officials  who  have  final  approval 
authority  as  chairmen  of  our  evaluation  committees."   (I:  p.  118) 

ARPAC  responded  to  the  Pound  recommendation  for  improve- 
ments in  SAES  personnel  evaluation  by  stating,  "Most  universities 
have  definitive  procedures  which  include  peer  evaluation  in  consider- 
ing rank  and  tenure."  (I:  p.  107)  However,  ARPAC  ^ent  on  to  say 
"More  attention  could  well  be  paid  to  continual  evaluation."  (I:  p. 
107) 

Scientist  advancement 

ARPAC  did  not  agree  with  the  Pound  Report  on  the  lack  of  ad- 
vancement opportunities  for  qualified  scientists  in  the  case  of  biologi- 
cal and  physical  scientists  but  did  believe  that  the  same  opportunities 
need  to  be  extended  "more  fully  to  social  scientists  and  engineers." 
(I:  p.  107)  The  Agricultural  Research  Service  was  in  complete  dis- 
agreement with  the  Pound  Committee  on  this  point.  Quoting  the 
Pound  Report  contention  that  researchers  are  forced  to  become  ad- 
ministrators in  order  to  advance,  ARS  stated,  "This  is  incorrect  and 
our  scientists  are  well  aware  that  the  present  system  provides  for 
advancement  based  on  their  research  achievements."  As  evidence  of 
this  ARS  pointed  out  that  as  of  "December  31.  1974  they  had  a  total 
of  37  employees  in  super-grade  and  super-grade  equivalent  positions. 
Of  this  number  10  (or  over  25  percent)  were  bench  scientists." 


'  improvi  mtnt 
In  terms  of  staff  improvement  programs  AKPAC  responded  that, 
although  the  USDA  is  making  a  significant  effort  in  this  direction,  it 
does  lag  in  providing  the  equivalent  of  b  Babbatical  leave  for  pn 

sional  improvement.  ARPAC  suggested  consideration  be  given  to 
establishing  an  item  for  training  in  yearly  expenditure  operating 
plans.  ARPAC  also  agreed  that  opportunities  for  study  leave  v 

matter  that  needed  to  be  given  more  attention  by  SAES  adminis- 
trators. On  providing  more  travel  funds  AKPAC  stated,  "In  general. 
we  believe  USDA  policies  are  adequate  in  this  respect.  State  Agricul- 
tural Experiment  Station  (SAES)  policies  vary  and  some  SAES 
administrators  should  work  toward  more  liberal  policies.  Both  USDA 
and  SAES  must  give  attention  to  means  for  implementing  I 
policies.'!  (  I :  p.  108) 

The  Agricultural  Research  Service,  however,  did  not  agree  with 
recommendations  of  the  Pound  ( Committee.  They  stated  that  "for 
years  ARS  has  recognized  the  need  for  and  value  of  an  effective  pro- 
gram for  staff  improvement,"  (I:  p.  119)  but  they  did  not  believe  that 
a  more  effective  program  would  result  by  setting  aside  funds  before 
allocations  are  made  for  project  support.  ARS  reasoned,  "It  is  our 
opinion  that  the  National  Research  Council /National  Academy  of 
Sciences  recommendation  would  foster  training  requests  not  always 
related  to  need,  on  the  premise  that  the  expenditure  is  not  being  borne 
at  the  operative  level.''  (I:  p.  119)  ARS  thought  a  more  enective 
approach  to  staff  improvement  would  be  "to  regard  the  development 
process  as  an  integral  part  of  vhe  research  program/'  (I:  p.  119) 

In  response  to  the  recommendation  for  more  study  leave  oppor- 
tunities ARS  pointed  out  that  for  a  number  of  years  they  have  urged 
the  Department  of  Agriculture  to  seek  the  support  of  the  Civil  Serv- 
ice Commission  for  enactment  of  legislative  authority  to  grant  sab- 
baticals to  scientists.  However,  such  authority  has  not  been  given  as 
yet. 

Finally,  ARS  believed  that  it  had  a  good  record  for  number  of 
scientists  authorized  to  attend  national  and  international  meetings 
and  stated  that  in  FY  1974  more  than  125  scientists  attended  inter- 
national meetings  and  nearly  1200  scientists  attended  1G  national 
meetings  of  professional  societies. 

Planxing  and  Project  Review 

The  last  question  analyzed  by  the  Pound  Committee  was.  "Does  the 
research  by  agricultural  scientist.-  reflect  the  highest  standards  of  the 
scientj  '  mity?"  The  report  stated,  "Most  of  the  specific  dis- 

ciplii  Ldies  made  by  the  committee  and  its  panels  r 

Lg  amount  of  low  quality  research  in  agriculture."  The  report 
also  pointed  to  evidence  of  "unnecessary  duplication  and  poor  selection 

ch  projects.!'  To  remedy  these  problems  the  Pound  Committee 
recommended  that  "USDA  and  State  Agricultural  Experiment  Sta- 
tion (SAES)  develop,  cooperatively,  a  new  project  and  program  re- 
view system  that  requires  })0vr  judgments  of  the  scientific  quality  of 
the  projects  and  programs,"  and  suggested  consideration  of  the  science 
panel  review  concept  found  in  other  Federal  research  agencies.  The 
report  recommended  that  panel  members  include  scientists  from  pri- 
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vate  universities,  non-land-grant  public  universities,  and  industry  as 
well  as  from  USDA  and  SAES.  In  addition,  new  projects  should  be 
reviewed  as  early  as  possible  and  no  later  than  one  year  after  initia- 
tion. The  report's  final  recommendation  called  for  broad  subject- 
matter  program  reviews  at  least  every  five  years. 

THE  USDA  RESPONSE 

In  its  written  response  to  the  Pound  recommendations  the  Agricul- 
tural Research  Policy  Advisory  Committee  (AEPAC)  stated  that  al- 
though the  recent  reorganization  will  make  some  of  the  needed  im- 
provements in  USDA  mechanisms  for  project  review  and  program 
analyses  and  evaluation,  "we  concur  in  the  need  for  continued  assess- 
ment, restructuring  and  improvement  of  these  processes,  both  to  make 
them  more  effective  and  efficient."  (I :  p.  Ill ) 

However,  in  the  written  and  oral  testimony  of  several  USDA  wit- 
nesses, the  newly  developed  planning  system,  begun  in  1972,  was  de- 
scribed as  essentially  fulfilling  the  recommendations  of  the  Pound 
Report.  The  overall  planning  system  of  USDA-State  Agricultural  Ex- 
periment Stations  (SAES),  referred  to  as  the  Regional  and  National 
Research  Planning  System,  was  outlined.  (Details  of  this  planning 
system  were  presented  in  part  IV.)  During  the  hearings,  Dr.  Orville 
Bentley  noted  that  this  system  does  provide  that  "the  research  plan- 
ning carried  forth  will  be  updated  every  5  years  and  closely  integrated 
with  the  identification  of  resource  management  needs  and  the  planning 
of  resource  management  activities."  (I:  pp.  51-52) 

The  new  research  planning  system  within  the  Agricultural  Research 
Service  (ARS  MAPS)  was  also  outlined  during  the  hearings.  (See 
also  part  IV.)  In  written  testimony  the  Agricultural  Research 
Service  gave  an  example  of  how  the  new  planning  systems  have 
worked  utilizing  peer  review  of  projects  as  recommended  by  the  Pound 
Report.  ARS  stated: 

During  the  first  year  after  reorganization  of  ARS,  the  Northeastern  Region 
conducted  a  peer  review  (five  ARS  scientists  and  three  program  managers  appro- 
priate for  each  line  of  work)  of  all  current  Work  Reporting  Units.  On  the  basis 
of  these  reviews,  plans  were  modified  where  improvements  were  indicated  and 
resources  were  adjusted  to  provide  better  project  support.  Subsequent  to  this  ini- 
tial review,  each  new  CRIS  project  submitted  in  the  Northeastern  Region  has 
been  reviewed  by  a  panel  of  peers  selected  from  the  scientific  community  at  large. 
These  project  proposals  are  revised  in  response  to  peer  comments  before  they  are 
approved  and  implemented.  (I :  p.  120) 

ARS  responded  to  the  last  recommendation  of  the  Pound  Report 
with  a  description  of  a  newly  implemented  Agency- wide  system  of 
subject  reviews  and  workshops.  Twenty-six  such  reviews  were  held  in 
FY  1974.  ARS  explained.  "Many  of  these  are  broad  in  subject-matter 
coverage  while  some  are  relatively  specific.  Representatives  from  other 
Agencies  and  State  Agricultural  Research  Stations  also  participate  in 
many  of  these  reviews.  Policy  has  been  developed  to  guide  the  Agency 
in  planning,  conducting,  and  implementing  the  recommendations  re- 
sulting from  the  reviews  and  workshops."  (I:  p.  121)  ARS  believed 
this  planning  and  review  system  fulfills  the  recommendations  of  the 
Pound  report. 


VII.  EXAMINATION  OF  CURRENT  PROBLEMS 

Many  of  the  witnesses  who  appeared  at  these  hearings  felt  that  the 
changing  world  framework  of  food  needs  and  national  goals  would 
require  far-reaching  changes  to  the  agricultural  research  system. 
Other  witnesses,  basically  supportive  of  the  existing'  system,  also 
provided  their  views  on  aspects  of  the  system  which  possibly  could  be 
improved.  Many  substantive  recommendations  were  made,  a  number 
of  which  are  discussed  below. 

Improved  Policy  Formulation,  Management  Structure  and 
Coordination  or  Research 

policies 

Many  of  the  witnesses  expressed  the  belief  that,  with  the  new  de- 
mands on  the  agricultural  research  system,  the  goals  and  objectives  of 
agricultural  research  need  to  be  more  clearly  defined.  Charles  Romine, 
an  economist  with  the  Midwest  Research  Institute,  summed  up  a  num- 
ber of  the  questions  in  this  regard : 

I  would  also  note  that  research  priorities  must  take  into  consideration  the  na- 
tional goals  for  agriculture.  Some  of  the  past  criticism  of  agricultural  research 
and  its  lack  of  direction  or  appropriateness  can  he  attributed  to  confusion  regard- 
ing policy  issues.  We  believe  the  research  community  needs  guidance  on  such 
critical  policy  issues  as  : 

1.  To  what  extent  do  we  intend  to  encourage  maximized  efficiency  in  production 
of  food  and  fiber? 

2.  What  role  are  agricultural  exports  expected  to  play  in  maintaining  a  favor- 
able balance  of  trade? 

3.  To  what  extent  do  we  intend  to  use  food  as  a  diplomatic  tool? 

4.  To  what  extent  do  we  intend  to  protect  the  viability  of  the  family  farm,  the 
rural  sector,  and  the  open  market  ? 

5.  What  tradeoffs  are  we  willing  to  make  between  agricultural  production  and 
energy  consumption,  utilization  of  other  resources  that  are  in  short  supply,  and 
environmental  quality? 

We  recognize  that  these  are  not  separate  issues,  but  are  highly  interrelated  and 
that  tradeoffs  must  be  made  which  will  result  in  the  greatest  overall  benefit.  The 
point  is  that  there  is  no  difficulty  in  obtaining  agreement  on  the  broad,  general 
objective  to  conduct  research  which  will  improve  the  efficiency  and  productivity 
of  U.S.  agriculture. 

However,  it  will  be  difficult,  if  not  impossible,  to  establish  meaningful  priorities 
for  this  research  until  we  better  define  our  national  objectives  for  agriculture. 
I  believe  that  with  sufficient  guidance  on  these  critical  issues,  the  agricultural 
research  community  will  respond.  (I :  p.  460) 

Several  witnesses  felt  that  the  present  agricultural  research  system 
is  too  "closed"  in  terms  of  its  policymaking  and  priority-setting  activi- 
ties. Congressman  Richmond,  a  Member  of  the  House  Agriculture 
Committee,  made  the  very  strong  statement  that : 

.  .  .  TJSDA  does  its  research  in  a  vacuum.  They  seldom  discuss  research  with 
any  other  Federal  agencies.  They  spend  money,  many  hundreds  of  millions  of 
dollars  on  research,  but  unfortunately  nobody  from  the  outside  world  advises 
them  or  tells  what  the  priorities  really  are  in  the  United  States.   (II:  p.  309) 
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Dr.  Perry  AxLkisson,  an  agricultural  researcher,  expressed  a  com- 
mon I  dentists  across  the  country  who  are  themsel 
i»ii  i  of  this  agricultural  research  community  : 

.  .  .  our  present  system  of  establishing  agricultural  research  policy,  priorities, 
and  allocation  of  funds  leaves  much  to  be  desired.  There  Is  a  great  need  for  Im- 

■  »ving  the  system.  Too  often  our  best  agricultural  scientists,  who  may 
in  the  hinterland,  hut  wrno  also  may  have  the  beet  know  Ledge  of  the  real  problems 
riculture,  generally  have  Little  <>r  no  voice  in  these  matters.  This  Is  trot  In 
all  the  Federal  agencies  and  institutions — USD  A,  N8F,  EPA,  HEW,  and  the  Xn- 
-.  aal  Academy  of  Sciences  that  have  Influence  on  national  agricultural  re- 
search policies.  There  also  appears  to  be  little  coordination  am  >ng  these  agencies 
on  problems  of  mutual  concern.  <  II :  p.  0C1) 

A  number  of  witnesse    fell  that  the  severity  of  some  of  {hose  prob- 
lems would  bo  reduced  if  there  wore  adequate  representation  of 
cultural  science  at  all  levels  of  policymaking  within  the  government. 

Aj£  I'5'.  Sylvan  Wittwer  expressed  it: 

Agriculture  has  not  been  in  the  top  echelon,  in  our  scientific  priorities  and 
thinking,  in  this  Nation.  I  have  referred  to  the  composition  of  the  National  Sd- 
Board.  The  problem  stiU  exists.  There  is  not  agricultural  scientific  represen- 
tation In  the  right  places,  in  terms  Of  research  policy  decisions.  This  needs  to  he 
corrected,  and  a  focus  directed  at  crucial  issues,  which  I've  tried  to  outline  here 
this  morning.  Only  then  we  can  make  progress.  (I :  p.  27) 

Dr.  Richard  J.  Aldrich  expressed  his  view  that : 

. . .  an  agricultural  scientist  should  be  a  member  in  full  standing  on  the  pr<  ; 

Council  of  Advisors  for  Science  and  Technology.  In  addition  there  should  be  ade- 
quate representation  of  the  food  and  agriculture  industries  on  the  other  echelons 
of  administration  Involved  as  well  as  on  the  survey  bodies  created. 

The  Interrelationships  among  broad  fields  of  s<  Lence  are  Increasingly  ap- 
parent .  .  .  There  must  be  aa  overview  of  this  science  in  a  setting  which  Includi  3 
agricultural  science  a>  a   full  partner  at  the  highest    levels   in   our   ]'> 
rnment.  (II:  p.  232) 

MANAGEMENT  AXD   COORDINATION 

Dr.  Sylvan  Wittwer,  director  of  the  State  Agricultural  Experiment 
Station  at  Michigan  State  University  and  chairman  of  the  Board 
on  Agriculture  and  Renewable  Resources  of  the  National  Academy 
of  Sciences,  discussed  the  need  for  management  improvements.  lie 
emphi  that: 

Any  major  new  investment  in  agricultural  research  Cor  food  production  and 

improved  nutrition  must  be  accompanied  by  changes  in  administrative  procedures 
of  involved  agencies  that  will  guarantee  more  <  i  je  of  funds  for  recruiting 

the  very  b  ific  talt  at  that  can  focus  on  the  biological  processes  that  con- 

trol "  .-.  i  I  :  p.  L'l  ) 

Wh<  I  whether  increased  funds  would  be  d  by 

(JSDA,  which,  according  to  the  Pound  I  I  perhaps  be- 

y,  Wittwer  ..it : 

There  has  been  a  reorganization.  I'm  not  sure  that  reorganization 

n.  But  there  could  be  procedures  developed,  and  an  apdatii  g  of  crito  ria  for 
research  prioril  »lished.  An  effective  competitive  element  could  be  Intro- 

I  revitalization.  Interagency  rela  -  need  fos- 

tering and  co  operative  exchange  which  does  not  now  exist  encouraged.  There  .-ire 
lie  interagency  relationship  .  the  agencies  in  di  th  top 

3  of  food  i  reduction  and  improved  nutrition,  i  J :  p.  27) 

On  the  aspect  of  interagency  coordination  of  agricultural  research, 
"Wittwer  reminded  the  Subcommittees  that,  "Support  of  agricultural, 
food,  and  nutrition  research  is  fragmented  among  12  or  more  federal 
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agencies^  There  is  not  a  -single  body  which  provides  a  focal  point  for 
technical  guidance,  coordination  and  facilitation  of  this  immensely 
complex  endeavor.''  (I:  p.  148)  He  recommended  the  establishment 
of  "a  national  overseeing,  steering  or  coordinating  body  or  commis- 
sion." (I:  p.  148) 

Many  of  the  witnesses  were  concerned  with  finding  better  means 
of  coordinating  agricultural  research  supported  by  the  public  sector, 
and  several  made  suggestions  similar  to  that  of  Wittwer.  Dr.  Edward 
( i  lass,  professor  of  entomology  at  the  New  York  State  Agricultural 
Experiment  Station,  sounded  a  cautionary  note,  however: 

I  would  strongly  recommend  that  all  of  our  research  and  development  not  be 
dictated  from  Washington  or  California  or  any  other  one  spot.  (II:  p.  582) 

There  also  was  general  agreement  that  better  coordination  of  public 
and  private  agricultural  research  efforts  is  desirable  but  may  be  a 
much  more  difficult  problem.  Very  little  seems  to  be  known  about  the 
extent  of  industrial  research,  the  kinds  of  research  projects  currently 
in  progress,  or  even  about  the  number  or  identity  of  the  performers 
of  that  research. 

Dr.  Richard  J.  Aldrich  made  a  suggestion  for  improving  communi- 
cation between  the  public  and  private  sectors  : 

Lot  me  just  speak  briefly  to  the  communication  needs.  I  think  much  has  been 
done  to  improve  communication  among  agricultural  scientists  and  managers  in 
the  public  research  sector,  but  there  is  room  for  continued  and  further  improve- 
ment. The  Current  Research  Information  System,  administered- by  the  Coopera- 
tive State  Research  Service,  has  been  an  important  element  in  this  improved 
communication. 

Dr.  Ronningen,  in  meeting  with  you  yesterday,  described  this  system  in  some 
detail,  so  I  need  not  here.  I  would  only  mention  that  there  is  a  missing  component, 
in  tiiat  we  do  not  have  the  private  industry  research  plugged  into  the  system. 
There  are  good  arguments  for  trying  to  plug  it  in.  I  am  not  necessarily  saying 
I  am  optimistic  we  will  get  the  job  done,  but  the  [Agricultural  Research  Institute 
(ARI)  ]  has  committed  itself  to  try  and  come  up  with  a  way  of  plugging  industry 
research  into  the  information  system  so  that  it  will  be  complete. 

We  commend  the  chairmen  of  this  joint  committee  for  their  expressed  interest 
in  improved  science  information  exchange.  We  hope  this  can  be  translated  into 
policies  and  incentives  which,  in  the  case  of  agriculture,  will  increase  the  use  of 
CRIS  and  expand  its  data  base.  Further,  wTe  encourage  you  to  wrork  toward  the 
development  of  some  coordinated  system  for  all  of  science.  (II:  p.  233) 

Higher  Quality  Research 

competitive  graxts 

Almost  all  witnesses  were  in  agreement  on  the  need  for  additional 
funding  for  agricultural  research,  and  many  linked  the  amount  of 
support  available  and  the  ways  in  which  these  funds  are  allocated  to 
the  quality  of  the  research.  As  Dr.  Richard  J.  Aldrich  explained  this 
relationship : 

The  funding  of  research  by  the  Federal  Government  should  be  done  in  n  way 
which  does  not  imply  that  there  are  first  and  second  class  scientists,  with  agricul- 
tural scientists  falling  in  the  latter  category.  I  personally  am  inclined  to  think 
that  some  of  our  policies  for  administering  dollars  have,  indeed,  implied  that 
agricultural  scientists  were  not  first  class  scientists.  (II :  p.  233) 

Dr.  William  Hueg,  deputy  vice  president  of  the  Institute  of  Agri- 
culture, Forestry  and  Home  Economics  at  the  University  of  Minne- 
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sota,  believed  thai  the  overall  funding  situation  for  agricultural  re- 

: 

WTe  cami  ■  :  ts  ntinue  to  operate  with  appropriations  for  research  adjusted  only 
to  the  ccst  of  llriag.  The  evidence  la  dear  from  the  39  reports  of  the  I 
and  the  present   planning  effort   that   the  research  Deeds  are  real   [f  * 
serious  about  Increasing  food  production,  not  only  for  domestic  bnt  for  the  world, 
then  I  think  we  must  begin  to  1<><>U  at  those  reports  and  appropriate  at  the  levels 
requi  [;  p.  584  I 

Wii  lisagreed,  however,  on  the  amount  of  additional  funding 

which  would  be  required  to  improve  current  research  efforts  sub- 
stantially; nor  did  ail  agree  on  the  proportion  of  funds  which  should 
he  invested  in  formula  grant  versus  competitive  grant  programs.  The 
problem,  as  Dr.  Edward  II.  Glass  explained  to  the  Subcommittees, 
is  that  : 

Research  programs  cannot  be  turned  on  and  off  at  will  like  water  from  a 
spigot.  It  takes  time  to  build  facilities  and  establish  productive  teams  of 
scientist^. 

On  the  other  hand,  continuing  unquestioned  support  can  lead  to  complac  en<  y 
and  lack  Of  productiveness.   (II:  p.  566) 

In  terms  of  the  type  of  funding  made  available,  Hueg  made  some 
very  specific  suggestions : 

My  feeling  is  we  ought  to  be  really  using  the  Hatch  Act  as  a  good,  solid  base 
for  the  Federal  support  of  the  programs  at  the  State  stations,  and  that  that  ought 
to  maybe  increase  a  little  more  than  just  the  cost  of  living.  But,  attached  to  that, 
either  through  the  Public  Law  8&-106  funds  or  very  specific  kinds  of  things  that 
you  think  the  stations  and  USDA  have  capacity  to  do,  identify  x  million^  of 
dollars  for  that  purpose  and  put  it  out  on  a  grant  basis.  (II:  p.  621) 

Dr.  Glenn  Pound,  who  had  chaired  the  committee  which  developed 
tii"  "Pound  Report,"  brought  to  the  Subcommittees'  attention  the 
1972  recommendation  "that  the  USDA  seek  a  greatly  improved  level 
of  .r  propriations  for  a  competitive  grants  program  for  basic  research 
in  all  the  sciences  that  underpin  the  mission  of  the  USDA  and  the 
SAKS;  that  such  funds  be  available  to  both  Federal  and  non-Federal 
scientists;  and  that  the  funds  be  administered  by  a  rigorous  peer  re-, 
view  System."  (II:  p.  426)  Pound  felt  that,  even  now,  there  are  still 
some  "clear-cut  weaknesses  in  the  present  grants  and  contracts  pro- 
gram from  the  standpoint  of  meeting  our  basic  research  needs."  (II : 
p. 426) 

It  was  also  suggested  that,  for  some  types  of  research,  formula 
grants  may  not  be  the  most  effective  means  of  support.  New  types  of 
grant  programs  may  need  to  be  established  to  deal  with  new  national 
goals  in  agricultural  research.  As  William  Hueg  stated : 

We  may  bo  coming  to  a  time,  though,  when  again,  working  together,  we  have 
to  have  more  direction.  Is  it  energy  that  we  ought  to  be  concentrating  on,  and 
if  so,  where  should  it  he  done?  I  don't  happen  to  believe  it  ought  to  be  done 
nc  essarily  in  every  State  experiment  station. 

There  may  be  some  places  that  have  greater  expertise  in  energy,  and  that 
could  be  accommodated  through  grants  and  contracts  for  specialized  research. 
(II:  p.  589) 

Competitive  grants  were  often  considered  to  be  the  most  effective 
way  of  funding  certain  types  of  research.  This  was  also  noted  by  Hueg: 

I'm  not  convinced  that  all  experiment  stations  ought  to  get  into  the  most 
basic  and  fundamental  research.  They  don't  have  the  staff  to  do  it.  This  would 
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mean  that  you'd  use  a  lot  of  those  resources  to  build  new  facilities,  and  let' 
those  new  moneys  to  build  on  the  people  who  already  are  strong,  and  what  they 
need  are  additional  hands  to  work  with  them.  If  you  would  put  it  in  NSF,  or 
NIH  or  wherever  it  might  go — the  only  thing  I  ask  is  that  the  same  opportunity 
be  afforded  to  scientists  in  the  State  Stations  and  USDA  to  have  access  to  those 
funds.  Dean  Pound's  testimony  spoke  eloquently  to  that  point — if  you  have  people 
who  are  not  affiliated  with  that  system  they  do  not  understand  it.  (II  :  pp. 
621-622) 

Dr.  Edward  Glass  made  several  specific  suggestions  along  these 
lines  for  the  improvement  of  research  through  a  competitive  grants 
program : 

—That  the  "USDA-CSRS  program  of  funding  by  grants— Public 
Law  89-106 — should  be  increased.  Such  funding  should  be  allo- 
cated ...  by  program  area  rather  than  crops."  (II:  p.  567) 

— That  an  "agricultural  granting  agency,  comparable  to  NIH  in  the 
health  field"  might  be  established.  (II:  p.  566) 

— That  an  "agricultural  division"  might  be  set  up  in  the  NSF  to 
handle  the  granting  of  funds  for  basic  and  applied  research  in  crop 
protection  and  other  areas  of  agricultural  research.  (II:  p.  566) 

PROJECT   AXD   PROGRAM   REVIEWS 

Witnesses  were  generally  in  favor  of  more  extensive  use  of  "scien- 
tific peers"  in  the  review  of  research  projects  and  programs.  Dr. 
Pound  made  a  strong  statement  on  this  subject : 

The  recent  report  of  the  National  Academy  of  Sciences  Committee  studying 
agricultural  research  recommended  that  the  USDA  and  S.AES  establish,  co- 
operatively, a  national  system  whereby  research  project  proposals  in  agriculture 
would  be  subjected  to  rigorous  review  by  scientist  peers.  Such  a  move  would  do 
mu<  h  to  upgrade  the  quality  of  science,  directly  in  terms  of  the  output  of  research 
itself  and  more  subtly  in  the  quality  of  recruits  added  to  the  field  and  to  their 
scientific  aspirations. 

...  It  is  admitted  that  both  research  systems  have  some  mechanisms  of  peer 
review  in  operation  now  but  it  is  felt  that  comprehensive  and  rigorous  reviews 
are  not.  common. 

...  In  addition  to  peer  review  of  project  proposal-,  there  is  need  for  a  related 
effort  toward  peer  review  of  broad  program  areas.  OSES  now  offers  comprehen- 
sive reviews  to  the  SAES  but  does  not  have  the  resources  to  expand  these  to 
adequately  meet  the  needs.  If  these  could  be  expanded  to  cover  more  program 
are;"-,  to  have  more  balanced  review  teams,  and  to  service  USDA  as  well  as 
SAES.  significant  upgrading  of  research  planning  and  research  management 
would  result.  (II :  pp.  437,  438) 

Dr.  William  Hueg  took  issue  with  the  need  for  outside  help  in  terms 
of  peer  review.  Hueg  testified  : 

Who  are  the  peers,  though?  You  see,  I'm  not  going  to  take  our  program 
to  somebody  in  a  medical  school  and  say,  now.  will  you  make  a  judgment  on 
whether  the  content  here  is  what  it  ought  to  be?  Sure,  look  over  our  shoulder 
and  see  what  we're  doing,  but  I  don't  think  they're  in  any  better  position  to 
make  the  judgment  than  we  are  of,  say,  some  medical  research.  And  I  think  this 
is  what  you  find  in  many  of  these  review  groups,  that  they  are  so  far  out  of  the 
activity  of  the  real  world  that  perhaps  thev  mi?-  what  really  needs  to  be  done. 
(II:  p.  622) 

Isolation  and  Removal  or  Research  Gaps 

Witnesses  listed  numerous  areas  of  research  which  they  believe  are 
currently  underfunded  in  proportion  to  the  possible  benefits  which 

would  result  from  breakthroughs  in  these  areas.  Dr.  Sylvan  Wittwer 
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ated  the  most  i  omprehensive  Lis!  of  rest  arch  needs,  ei 
however,  that : 

productivity  Bhould  still  rank  first   in  agricultural 

here  are  now  other  Important  .•    Improving 

g   nutritional  quality.  The  quality  of  the  environm  id  be 

Input  :    Land,    m  fertilizer, 

.  i heir  avails  :    ..  ..  LbiUty,  must  be 

iidered.  <  I  :  i>.  17  > 

In  addition,  Wittwer  drew  attention  to  what  is,  in  his 
of  tli  -t  of  omissions  in  the  agricultural  research  effort  -  of  the 

Nation  .  .  .  photosynthetic  carbon  dioxide  fixation  .  .  .  and  biologi- 
cal nitrogen  fixation."  (I:  p.  19)  He  further  mentioned  the  need  to: 

>p   varieties  and   types  of  crops  with   less   climatic,  chem 
and  genetic  vulnerability;  inventory  the  soil   and  water  resources 
!   their  crop  producing  potentials;   increi  rts  in 

weather  modification  research;  collect  climatic  and  weather  informa- 
tion useful  t       g]    culture,  assess  the  magnitude  and  extent  of  the 
rapidly  increasing  acid  precipitation  and  it-  effects  on  crops 
pursue  new  tissue  culture  techniques;  and  determine  the  nutritional 
qualities  of  various  conventional  and  nonconventional  foods. 

Mr.  L.  C.  "Clell"  Carpenter  of  the  Midcontinent  Farmers'  Associa- 
tl  o  listed  a  number  of  specific  research  efforts  which  need  more 
emphasis  in  his  view  : 

I  think  we  are  going  to  be  forced  to  develop  some  new  pesticid  i  ill  be 

s  compatible  with  rhe  maintenance  of  the  environment  .  .  . 

We  have  t.»  have  a  better  way  to  control  animal  wast*-  runoff.  Climatic  Bcience 

must  have  more  advance  in  order  to  help  fanners  in  planning  and  producing  our 

id  liber.  Especially  important  is  to  determine  your  proper  balance  between 

reduced  tillage  and  use  of  herbicides  which  will  maximize  en<  rgy  saving,  and 

one  of  our  big:  problems,  and  it  can  be  done.  It  is  being  done,  and  we  need 

mere  help  on  that.  (II  :  p.  869) 

A  listing  of  major  urea-  of  research  desei       g  increased  emphasis 
was  d  from  Dr.  J.  B.  Kendrick,  Jr.,  vice  president  of 

Agricultural    Sciences    for    the    University    of    California    system. 
Irick  included  the  very  broad  and  ecologically  significant  field  of 
plant  protection  (with  particular  concern  for  environmental  quality)  ; 
genetic  and  plant  breeding  research  to  increase  resistance  to  dis 
and  pes  L  to  enhance  salt  tolerance  and  photosynthetic  efficiency; 

policy  and  conservation;  the  structure  of  taxation  and  other 
institutions  that  affect  farm  size:  the  structure  and  performan 

'•  as  a  whole;  and  the  role  of  international  trade 
iii  agricultural  commodities  in  regard  to  the  broadly  defined  economic 
and  international  policies  of  the  United  States. 

A  substantial  degree  of  consensus  was  reached  among  the  witn 
on  the  need  for  increased  research  in  many  of  these  ai 

BASIC   RESEARCH 

Very  few  witnesses  disagreed  with  Dr.  Glenn  Pound.'.-  observation 
that  "1"  ilso,  in  my  judgment,  a  crying  need  for  more 

rch"  (II:  p.  413)  in  areas  related  to  agriculture.  Dr.  Sterling 
Wbrtman  of  the  Rockefeller  Foundation  referred  to  this 
"basic"  research  as  "supporting"  research  because  it  is  directed  at  a 
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specific  goal  and  has  a  well-defined  purpose.  His  view  of  the  funds 
available  for  this  type  of  basic  research  was  that : 

.  .  .  the  more  fundamental  but  purposeful  work  on  our  major  food,  fiber  and 
animal  species — the  supporting  type— clearly  lias  been  neglected  in  this  country 
during  the  years  of  surplus  food  production. 

...  In  short,  it  appears  that  this  entire  area  of  highly  important  work  has 
fallen  through  a  very  wide  crack  in  our  national  research  effort,  to  the  detri- 
ment of  both  farmers  and  consumers.  (II:  pp.  16-17 j 

Although  witnesses  believed  that  more  support  in  these  areas  is  re- 
quired, mam'  emphasized  that  there  is  also  a  k'need  for  a  greater 
integration  of  applied  and  basic  research  efforts/'  (II:  p.  412)  Hueg 
mentioned  this  need,  and  also  suggested  that  the  role  of  the  granting 
agencies  in  this  process  should  be  examined  : 

...  we  need  to  do  a  better  job  relating  the  basic  and  applied  research  programs 
to  continued  improvement  of  the  food  production  and  distribution  system.  We 
need  to  look  more  critically  at  the  decisions  made  by  the  granting  agencies.  .  .  . 

The  standard  response  that  we  get  too  often  in  the  ^tate  stations  is  that  your 
funds  are  available  through  USDA  and  through  State  support,  and  therefore 
you  do  not  need  this.  And  I  would  contend  that  those  funds  are  not  sufficient  as 
we  delve  into  many  of  these  unresolved  basic  issues  of  food  production. 
(II:  p.  595) 

Several  witnesses,  including  Pound,  indicated  that  these  problems 
are  not  caused  by  a  lack  of  appreciation  for  basic  research  in  agri- 
culture. As  an  example,  the  Agricultural  Kesearch  Service  Adminis- 
trator. T.  W.  Edminster,  stated,  "We  are  trying  to  increase  our  basic 
research  in  ARS  and  I  know  the  experiment  stations  are  attempting 
this,  too.  But  we  face  one  point  of  reality:  Basic  research  is  not  the 
most  attractive  research  in  terms  of  seeing  an  immediate  response. 
But  we  feel  that  this  is  one  of  the  areas  we  must  develop  more 
thoroughly,  because  this  is  the  basis  for  which  we'll  have  food  produc- 
tion 10,  15,  20  years  from  now — being  able  to  support  the  basic 
research."  (II :  p.  1*27) 

ENERGY   AXD   THE    ENVIRONMENT 

The  criticism  was  frequently  made  that,  by  focusing  its  efforts  on 
increased  production  of  commodities,  the  agricultural  research  sys- 
tem is  not  giving  appropriate  attention  to  the  interrelationships  of 
food,  energy  and  the  environment.  Dr.  Barry  Commoner  believes 
that  this  will  mean  serious  problems  in  the  future : 

Research  is  designed  to  be  a  guide  to  the  future  and  .  .  .  the  future  of  agricul- 
ture in  this  country  is  in  doubt  because  the  context  in  which  agriculture  is 
operating  has  begun  to  shift. 

It  has  already  been  pointed  out  that  the  resources  available  for  agriculture 
are  now  in  short  supply  and  the  importance  of  research  is  to  forewarn  our 
production  system  about  such  changes. 

Now,  the  main  point  ...  is  that  the  present  system  of  agricultural  re- 
search ...  is  not  able  to  forewarn  agriculture  of  impending  developments.  .  .  . 

The  reason  for  this  shortcoming,  is  that ...  the  existing  system  of  agricultural 
research  has  concentrated  on  a  narrow  purpose — to  produce  food.  (II :  p.  504) 

Commoner  related  this  specifically  to  the  serious  concerns  with  the 
present  and  future  availability  of  energy : 

As  matters  now  stand,  agricultural  production  is  heavily  dependent  on  inputs 
of  chemicals,  pesticides,  and  fertilizers,  and  there  is  no  doubt  that  any  sharp 
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■  of  cnemi  :als  will  \ 

:  1 1 . 1  now.  !  •  twar 

jri  cultural  tech  ulner- 

•  hat  this  Lb 
a  problem  that  we  will  want  to  s 

.  (Acuities,  which  end  up  with  rising  pi 
I.  (II:  p.  552  I 

I  >t.  \Vitt\  •  ■  ]  roblem : 

I  w<  msideration,  for  example,  in  research 

i  in  the  tion  of  energy  in  our  food  system,  and  w 

systei  i.  rhere  la  Borne  funding  •  support  in  this 

ild  say  it  Is  completely  Inadequate.  (1  :  p.  -~>> 

The  complex  and  delicate  relationships  between  agriculture  and  the 
environment  are  also  part  of  this  larger  problem.  Dr.  William  Hueg 

at  I 

to  study  the  relations;  I  production  practi 

.  nvir  ia  of  the  tKs  and  early  I970'a  led  to  the  develop- 

•s  and  regulations  that  reduce  the  opportunity  for  expanded  produc- 
tion. Contl  b  in  environmental  iships,  both  basic  and  a]  . 
hopefully  will  ame                            lie  regulations  now  in  force.  (II:  p.  610) 

Commoner  made  the  following  recommendation  on  this  subject: 

The  answer,  I  believe,  is  to  broaden  the  range  of  research  organizations 

incerned   with   agricultural   problems — and   to   Include  those   which   are 
ularly  interested  in  ihe  connections  betw  ulture  and  the  larger  en- 

viron :id  production  systems  of  which  it  is  a  part,   ill:  p.  523) 

NUTRITION 

Mrs.  Esther  Peterson,  consumer  adviser  for  a  major  retail  food 
chain,  delivered  the  most  extensive  testimony  concerning  the  relation- 
ship  bet'  gricultural  research  and  human  nutrition.  She  noted 

that: 

A-  things  day  .  .  .  agricultural  research  has  little  to  do  with  nutrition 

and  hi;  Llth.  1  am  not  saying  thai  agricultural  research  and  food  produc- 

ts aothing  to  do  with  food,  nor  am  I  denying  that  U.S.  agriculture  has  pro- 
vided the  i  people  with  far  more  food  than  they  can  consume,  or  that 
America  is  the  breadbasket  <>f  the  world. 

Simply   ask   most    agricultural   researchers   what  their  work  has   to  do   with 
nutrition,  and  they  will  answer  with  Hie  same  Question,  "What  does  agricultural 
rch  have  to  do  with  nutrition?"  ( II :  p.  54) 

She  elaborated  on  this  point,  stating  that  it  was  her  impression  that : 

Agricultural  research  lias  not  been  focused  on  nutrition  because  it  has  been 
ed  on  such  thii  ictivity  and  on  developing  varieties  of  products 

ransported  long  distances  or  which  mature  into  shapes  ami  sixes 
that  are  i  iy  handled  by  harvesting  or  processing  machinery  .  .  . 

[cultural  research  should  have  been  working  on  human  nutrient  require- 
ments 50  years  ago.  It  lias  .  a  research  priority;  i;  is  march 
rpe  it  will  be.  (II:  p*  54) 

"SM  HjL-SCALe"    AGRICULTURE 

Much  of  the  agriculture  conducted  in  the  United  States  today  can 

■nixed  farming  and  it  was  frequently 

ultural  research  system  supports  and 

ting  by  l1  projects. 
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Much  of  the  discussion  of  this  issue  had  been  generated  by  the  USDA 
response  to  a  recent  General  Accounting  Office  study  of  some  prob- 
lems impeding  economic  improvement  of  small  farm  operatioi  s.s 

Charles  Romine,  who  is  associated  with  a  non-profit  research  in- 
stitute, agreed  with  the  suggestion  that  the  USDA  is  not  doing  all  that 
it  could  in  the  research  areas  which  would  benefit  the  small,  inde- 
pendent farmers: 

I  think  that  with  all  the  touting  of  the  support  for  the  family  farm  that  lias 
gone  on  in  this  country  .  .  .  [USDA]  has  done  very  little  to  insure  that  the 
family  farm  would  he  preserved. 

Our  technological  developments  .  .  .  such  as  large  machines  that  are  vastly 
expensive  are  extremely  difficult  for  a  small  farmer  to  buy.  No.  1,  he  often 
doesn't  have  the  credit  base  to  borrow  the  money,  and  often  finds  it  difficult  to 
make  the  payments. 

I  think  what  we  need  to  do  is  decide  whether  we  want  to  preserve  the  family 
farm.  I  mean,  is  there  a  good  cast  for  preserving:  it?  Maybe  there  isn't. 

But  the  one  organization  who  probably  should  or  could  answer  that  question 
has  not  done  so.  (II :  p.  471) 

On  an  even  smaller  scale.  Dr.  Sylvan  Wittwer  thought  that  the 
"science  of  home  food  gardening''  was  "one  area  of  technology  that 
could  be  developed  .  .  .'*  (I:  p.  31)  Wittwer  thought  the  advantap-s 
to  the  fostering  of  home  gardening  had  not  been  examined  sufficiently 
by  the  USDA: 

It.  also  provides  recreation.  There  is  little  fossil  fuel  energy  input.  High  quality 
produce  is  available  at  the  doorstep.  You  have  no  problems  of  packaging,  trans- 
portation, and  storage.  Food  is  produced  in  your  own  backyard.  There  are 
segments  of  science  that  could  be  adapted  from  commercial  production  and 
applied  to  millions  of  home  units.  As  one  travels  in  Western  Europe,  one  can 
see  the  science,  perhaps  the  art,  of  home  gardening  much  more  advanced  than 
in  this  Nation.  We've  paid  very  little  attention  to  it.  But  now  it's  coming  back. 
It's  coming  to  the  front.  People  have  a  renewed  interest.  The  sale  of  garden 
seeds  has  risen  to  new  heights.  Almost  everyone  has  an  interest.  I'm  saying  that 
here  is  where  science  could  be  put  to  use,  perhaps  in  a  rather  unusual  way,  not 
only  at  home  but  also  abroad.  (II :  pp.  31-32) 

Several  other  witnesses  also  emphasized  that  such  technologies  do 
exist,  but  many  of  them  are  more  highly  developed  in  countries  other 
than  the  U.S.  Dr.  Sterling  Wortman  provided  the  Subcommittees 
with  the  information  that: 

Much  is  being  learned  abroad  about  organization  of  systems  to  benefit  small 
farmers  and  to  promote  rural  prosperity — both  on  farms  and  in  rural  trade 
centers.  Again,  with  a  few  exceptions,  our  scientists  and  institutions  are  not 
involved  or  even  able  to  be  abreast  of  such  developments.  They  could  be,  of 
course,  if  given  federal  funds  to  allow  certain  of  them  to  participate  actively 
and  on  a  continuing  basis.  (II :  p.  46) 

CLIMATE  AND  WEATHER 

Dr.  Sylvan  Wittwer  pointed  out  early  in  the  hearings  that  "Climate 
and  weather  are  the  most  determinant  factors  in  food  and  other  re- 
newable resource  productivity.  The  impact  of  changing  climatic  pat- 
terns and  weather  on  food  production  is  enormous."  (I:  p.  18)  As  the 
hearings  progressed,  the  need  for  more  research  in  these  areas  became 

8T\S.  General  Accounting  Office.  Some  Problems  Impeding  Economic  Improvement  of 
Small  Farm  Operations :  What  the  Department  of  Agriculture  Could  Do.  August  15, 
1975,  31  p. 
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.  .  .  aa  liir  agricultural  d  tem  baa  become  mow 

re  have  ool  removed  the  weather  dependence  of  agriculture.  ■  .  . 

ire  a  complicated  system  that  uses  a  lot  of  capital,  utilizes  all  of  our  land, 
and  this  system  la  sensitive  to  the  vagaries  of  the  weather.  (II:  p.  8'J9) 

Tin'  potential  benefits  of  (his  type  of  research  for  the  American 
farmer  and  consumer  would  be  very  great,  as  can  be  especially  made 

by  the  statement  of  Dr.  Norton  Strommen  of  the  National 
ok  and  Atmospheric  Administration,  Center  for  Climatic  and 
Environmental  Assessment: 

There  la  no  question  in  my  mind  that,  if  we  had  had  the  center  for  climatic 
iviron mental  assessment,  we  could  have  said  a  great  deal  about  the  Russian 
grain  crop  potential  in  1972. 

This  year  we  were  on  top  of  it  right  from  the  start  and  the  difference  of  this 

Is   very  evident,   I  think,  just   looking  at    what  the  outcome  was  In  1972 

:s  1&7& 

The  technology  was  there.  There  was  no  mechanism  at  that  time  to  support 

getting  this  information  in  the  form  that  it  was  needed  and  seeing  that  it  got 

to  the  right  places.  (II :  p.  879) 

An  extremely  important  part  of  the  development  of  such  systems  is 
support  of  advanced  technologies  such  as  satellite  remote  sensing 
and  c  r  techniques.  The  dissemination  of  such  information  is  a 

:  as  explained  hy  Dr.  Decker : 

Ir  is  my  own  contention  that  it  is  the  advisory  part  of  the  system  that  we  need 
to  examine  to  promote  a  hetter  exchange  of  information  from  the  satellite  remote 
sensing  technique  to  the  farmer.  We  need  a  specialized  weather  advisory  system 
for  agriculture.  This  specialized  weather  advisory  system  will  provide  assistance 
in  some  of  the  long-term  decisions  that  the  farm  manager  has  to  make,  some  of 
these  decisions  have  20-  and  30-year  payoffs.  This  system  will  also  be  involved  in 
the  day-to-day  decisions  of  operating  a  farm.  (II:  p.  S47) 

ERNM  KXT    REGULATIONS 

Witnesses  generally  agreed  that  the  increase  in  the  number  of  gov- 
ernment regulations  which  affect  agriculture  has  markedly  changed 

the  research  atmosphere  in  both  the  public  and  private  sectors.  These 
'•en  most  pronounced  in  industrial  research  and  develop- 
ment programs,  however,  as  expressed  most  forcefully  by  the  witnesses 
representing  industry  at  the  hearings. 

Dr.  Sylvan  Wittwor  pinpointed  the  source  of  many  of  these  prob- 
lems arising  from  Government  regulations: 

There  is-  an  unceasing  demand  for  absolute  safety.  We  can  also  now  detect  that 
which  we  cannot  interpret.  The  lack  of  scientific  input  into  decision-making  that 
i-  Increasingly  controlled  l>v  lawyers  and  politicians  is  a  national  problem.  (II: 
P.  300) 

Mr.  Adolph  Olausi,  for  example,  stated  "that  progress  in  the  food 
jtry's  search  for  new  ways  to  provide  consumers  with  nutritious. 
adequate,  and  interesting  foods  is  being  slowed  down  significantly  by 
the  maze  of  regulations  that  must  be  followed."  (II:  p.  2C>())  lie  un- 
hesitatingly added,  however,  that  industry  does  not  really  object  to 
,■(  r  se: 

There  is  a  genuine  need  and  desire  to  he  as  precise  at  we  can  ahout  food  safety. 
about  nutrition,  ahout  wholesomeness,  and  ahout  quality  assurance.  I  think  we 
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are  at  a  very  crucial  time  in  our  development.  Many  of  the  forces  that  were  set 
in  motion  were  very  properly  set  in  motion.  But  what  we  need  to  do  now  is  to  step 
back,  not  in  an  adversary  situation,  but  in  one  of  mutual  understanding  and 
respect  and  reach  for  truth,  or  at  least  closer  to  truth.  .  .  . 

We  are  for  a  workable  system  that  will  help  assure  the  public's  safety,  while 
enabling  the  food  processing  industry  to  advance  in  all  dimensions,  not  only  just 
one.  (II:  p.  269) 

To  clarify  this  point,  Clausi  submitted  a  list  of  some  regulations 
which  he  believes  provide  good  examples  of  poorly  conceived  or  poorly 
executed  regulations,  and  made  several  recommendations  regarding 
how,  in  his  opinion,  the  major  problems  in  this  area  could  be 
alleviated.  (II:  pp.  285-289) 

RESEARCH    STRATEGIES 

It  was  frequently  contended  that  the  agricultural  research  effort  in 
the  U.S.  has  been  and  continues  to  be  strongly  oriented  to  a  "commod- 
ity strategy."  and  that  such  a  strategy  is  not  the  most  effective  for 
meeting  the  demands  to  be  placed  on  research  in  the  future.  The 
"systems"  approach  to  agriculture  which  was  advocated  by  several 
witnesses  appeared  to  be  incompatible  with  such  a  strongly  "com- 
modity oriented"  strategy. 

In  material  provided  for  the  record,  Kobert  Long  stated  that : 

There  are  any  number  of  alternative  "strategies"  that  may  be  considered, 
especially  when  all  the  variations  are  added  on.  Some  of  the  more  commonly 
encountered  strategies  are  discussed  here,  namely  a  defensive  strategy,  a  com- 
modity-oriented strategy,  a  geographical  strategy,  a  functional-discipline  strategy, 
a  "moon  mission"  strategy,  and  a  grants  and/or  protected  funds  strategy. 
(I:  p.  179) 

Upon  examination  of  the  various  research  strategies,  Long  remarked 
that: 

It  is  our  belief  that  in  speaking  of  adopting  a  research  strategy,  we  must 
speak  of  what  is  the  relevant  mix  and  not  which  one  is  the  best.   (I:  p.  179) 

Dr.  Sterling  Wortman  also  emphasized  the  need  for  a  balanced  mix 
of  research  strategies : 

For  a  country  of  the  size  of  the  United  States,  a  "commodity"  approach,  a 
"disciplinary"  approach,  and  a  "problem"  approach  to  research,  all  are 
needed.  .  .  . 

Finally,  there  must  be  a  multi-disciplinary  approach  to  problems  of  each  region, 
state,  and  locality  in  the  United  States — an  aspect  of  our  research  effort  which  the 
recent  reorganization  of  the  USDA  seeks,  I  understand,  to  strengthen.  (II :  p.  49) 

Communication  Among  Researchers,  Users  or  Research  and 

Consumers 

Closely  related  to  the  problems  of  filling  research  gaps  is  the 
problem  of  filling  "communication  gaps"  among  researchers  within  and 
outside  the  system  of  agricultural  research,  the  users  of  that  research 
and  the  consumers  of  the  ultimate  product  of  that  research.  In  attempt- 
ing to  find  solutions  to  the  "world  food  problem."  such  communica- 
tion must  also  cross  international  boundaries.  Xumerous  witnesses 
addressed  the  various  aspects  of  these  important  linkages. 
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Many  witnesses  pointed  out  the  need  for  interaction  between  t 

scientists  within  the  agricultural  research  system  and  I  itside 

that  -.  particularly  those  in  the  basic  disciplines.  According  to 

'  )rvill(>  1  n  of  the  ( Jollege  of  \|  re  at      e  1  ni- 

•  v  of  Illinois  and  co-chairman  of  the  Agricultural  Hi  search  Policy 

Advisory  c  !ommitt< 

.  .  .  communication  between  scientists  within  the  USDA- State  system  ;t:i<i 

extensive,  but  it  undoubtedly  could  be  better. 

rge  array  of  scientific  Bocieties,  research  workers  conferences,  technical 

ars,  and  other  public  forums  and  the  broad  array  of  journals,  reports,  and 

sorts  of  treatises  accompanying  them,  provide  the  framework  for  this 

communication.  This  often  happens  without  regard  to  disciplines,  organization  or 

place  of  employment. 

When  taken  in  total,  agricultural  scientists  travel  extensively,  including  cross- 
campus  visits  to  at. other  college  or  discipline  group,  for  the  pur]  broad 
md  i  laming,   [n  additl  u  to  meetings,  thej 
les  of  non-agricultural  scientists  engaged  in  research  of  mutual 
Interest  Visits  by  non-agricultural  scientists  to  agricultural  scientists  probably 
.1  the  traffic  going  the  other  way.  CI :  p.  198) 

Several  witnesses  believed,  however,  thai  more  could  and  should  be 
done  to  encourage  this  communication.  Dr.  Sylvan  Witti 
ways  that  the  Federal  government  might  help  : 

Fund,  encourage,  and  support  efforts  (research  proposals)  that  bring 
scientists  of  the  applied  agricultural  science  disciplines  with  those  of  the  basic 
n    earch  areas. 

In  other  words,  fund  proposals  winch  have  written  in  strategies  to  do  this.  The 
power  of  the  budget  to  encourage  such  collaboration  should  be  recognised.  This 
will  require  inter-agency  coordination  as  well  as  interdisciplinary  collaboration 
m  development.  (I :  p.  143) 

The  commodity  orientation  of  agricultural  research  funding  was 
often  mentioned  as  a  reason  behind  inadequate  communication  among 
researchers;  for  example.  Dr.  Wayne  LePori  of  Texas  A  &  M  Uni- 
versity felt  ''that  energy  is  an  area  that  raits  across  all  commodities. 
When  we  have  a  commodity-oriented  funding,  then  this  is  where  inter- 
disciplinary research  can  become  a  problem.  We  need  to  recognize  this 
as  an  area  where  we  need  to  make  special  efforts  to  have  this  inter- 
disciplinary cooperation."  (IT :  p.  1013) 

To  lessen  these  effects  of  commodity-oriented  funding  procedures, 
Wittwer  suggested  that  federal  agencies : 

Brine:  various  disciplines  together  in  a  team  effort  on  national  problems. 

This  could  be  encouraged  by  a  collaborative  granting  procedure  among  federal 
agencies  which  recognizes  and  rewards  an  interdisciplinary  approach  for  the 
applicants.  (I :  p.  146) 

IfMTJXICATION   OUTSIDE   THE   RESEARCH    COMMUNITY 

Various  aspects  of  the  communication  which  takes  place  between 
researchers  and  those  outside  the  research  community  fall  under  the 
rubric  of  "technology  transfer.'*  Although  government  agencies  and 
numerous  individuals  are  becoming  more  concerned  with  this  general 
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problem,  it  does  not  appear  that  enough  has  vet  been  clone  in  this  area. 
Dr.  David  Barr  of  the  University  of  Missouri  stated : 

I  believe  that  technology  transfer  needs  the  moral  support  of  Government. 
Technology  transfer  needs  the  stature  that  is  associated  with  high  technology 
research  and  development.  (II :  p.  727) 

The  Cooperative  State  Extension  Service  has  performed  a  large 
part  of  this  function  for  the  USDA-State  Agricultural  Plxperiment 
Station  system,  and,  in  general,  most  witnesses  agreed  that  it  has  been 
one  of  the  great  strengths  of  the  U.S.  agricultural  research  system. 
However,  some  believe  that  the  effectiveness  of  the  extension  services 
lias  been  diminishing.  When  questioned  on  this,  Robert  Long  agreed 
that  this  was  a  cause  for  concern  and  could  be  attributed  to  the  fact 
that: 

.  .  .  the  extension  leaders  have  a  real  problem  today  of  trying  to  determine 
their  audience.  In  all  fairness  to  them  they  have  a  job  to  do  greater  than  their 
resources,  in  terms  of  their  human  availability  in  the  field. 

The  demands  made  on  them,  both  from  the  urban  community  ...  as  well  as 
from  the  rural  community,  which  has  not  lessened,  has  tended  to  dilute  their 
capacity  to  do  their  job  as  effectively  as  they  could  at  one  time.  (II :  p.  6S6) 

Communication  in  the  opposite  direction — that  is,  from  the  users  of 
agricultural  research  and  the  consumers  back  to  the  research  commu- 
nity— was  also  perceived  by  many  witnesses  to  be  inadequate.  Dr. 
William  Hueg  felt  that  part  of  the  trouble  here  : 

Is  that  the  consuming  public  have  not  been  sufficiently  conscious  of  the  abun- 
dance which  surrounds  them  or  its  source.  Many  people  are  two  and  more  gen- 
erations away  from  the  farm  and  they  have  lost  sight  of  how  and  where  food 
and  fiber  comes  from.  Again,  we  in  the  experiment  stations  may  be  at  fault  for 
not  telling  this  story  adequately.  The  media  have  not  been  of  great  help,  as  they 
point  out  the  scare  stories  and  failures  but  seldom  the  successes.  There  are 
many  more  successes  than  failures  in  the  agricultural  research  system.  (II: 
p.  603) 

Adolph  Clausi  believed  that  the  situation  is  further  complicated  by  : 

Some  Americans'  unrealistic  attitudes  toward  our  own  country's  food  supply, 
attitudes  wmich  consistently  thwart  science  and  technology  in  their  attempts  to 
find  useful  solutions  to  world  hunger  problems.  (II:  p.  287) 

To  help  ameliorate  such  problems,  Esther  Peterson  felt  that : 

It's  very  important  to  involve  consumers  in  advisory  committees  on  all  levels, 
state,  federal,  industry,  etc.  It's  necessary  to  allow  consumers  to  provide 
significant  input  into  agencies  and  industries  and  help  establish  policy.  (II :  p.  61) 

In  terms  of  the  international  aspects  of  technology  transfer. 
Dr.  Glenn  Pound  suggested  that  the  U.S.  Agency  for  International 
Development  had  not  proceeded  in  an  effective  manner  with  its  pro- 
grams in  the  past  for  the  transfer  of  food  production  technology  to 
developing  nations.  He  did  concede  that  the  problem  is  complex  but 
stated  that  "there  is  no  way  that  this  country  can  avoid  wearing  the 
cloak  of  leadership  in  international  agricultural  development."  (II: 
p.  445)  He  testified: 

I  can  only  say  that  we  have  picked  our  way  along  a  rocky  path  to  try  to  find 
the  formulas  for  getting  at  this  thing.  We  have  met  with  only  partial  success 


in  my  judgment  E  wiod  of  end  .  which  w  rlod  in 

.m  institutional  building  within  thi 
.  .ly  the  right   approach. 
I   think  •  :  r  international  Deyelopment  did  oot  tallow  through 

lately,  In  trying  to  Imbne  tl  oatitntioai 

an  adequate  concept  of  what  U  h,  effective  research,  i  think  we 

pulled  out  of  the  picture  too  quickly  that  way.  <  11  \  p.  4io\> 

On  the  other  hand.  Clausi  suggested  that  the  real  problem  in  getting 
technical  expertise  to  these  countries  was  with  the  attitudes  oi 
lninenLs  of  these  nations: 

atista  are  trying  to  transfer  their  technological  expertise 

to  underdeveloped  nations — to  help  them  make  better  use  of  available 

materials;  to  improve  their  foods'  nutritional  content;  to  redui 

waste  losses ;  and  to  achieve  hotter  processing,  storage,  and  distribution  mel 

We  have  to  realize  we  haven't  really  made  very  much  progn 

•  rnments  in  most  developing  countries  are  not  waiting  with  open  arms 
for  our  suggestions  on  improving  agricultural  practices  or  modernizing  their 
-sing  and  distribution  techniques.  We  still  have  a  long,  uphill  education  joti 
before  we  will  convince  the  people  in  most  needy  nations  to  accept  and  use  U.S. 
know-how — especially  when  part  of  the  problem  we  face  overseas  is  a  reflection 
of  some  attitudes  we  must  deal  with  at  home.  (II :  pp.  2G6-267) 

Dr.  Sylvan  Wittwer  addressed  another  aspect  of  the  problem,  the 
fact  that  foreign  students  are  often  trained  improperly  at  U.S.  aca- 
demic institutions.  He  therefore  suggested  that: 

We  need  to  review  our  training  programs  for  foreign  graduate  students,  and 
for  scientists  abroad  who  come  here.  The  exchange  program  has  been  a  good  one, 
hut  so  often  we  train  them  to  do  the  very  kind  of  research  that  we  do  here  with 
the  sophisticated  equipment  we  have  which  is  readily  available  here  but  not 
abroad.  What  we  teach  them  so  often  does  not  apply  to  the  solution  of  the 
critical  problems  they  have  in  their  native  lands.  (I :  pp.  35-35) 

It  was  noted,  however,  that  in  certain  cases  U.S. -developed  tech- 
nology is  applicable  in  other  countries.  Mr;  Othal  Brand,  a  grower 
froi  en,  Texas,  explained  that : 

The  agricultural  technology  developed  in  the  Southern  areas  of  the  United 
States,  such  as  in  the  subtropical  areas  of  Texas,  could  easily  be  transferred  to 
other  countries  in  the  subtropical  and  tropical  areas  of  the  world.  I  don't  think 
that  there  is  any  question  about  that.  (II :  p.  48G) 

But  Wittwer  noted  that,  because1  the  United  States  is  located  in  the 
temperate  zone,  "there  has  been  very  little  progress  made  ...  in  the 
science  and  technology  of  food  production  in  the  tropics."  (I:  p.  :;:>  | 
Tie  went  on  to  state: 

Bot  when  we  realize  the  vast  land  and  water  resources  that  exist,  in  Africa 
.  the  masses  of  people  who  live  in  the  Tropics,  and  that  so 
much  of  our  technology  is  temperate  zone  agricultural  science  and  technology, 
we've  got  a  few  problems  in  terms  of  translating  what  we  know  in  terms  of  the 
needs  of  other  nations.  It's  gradually  being  corrected  :  it's  being  understood  ;  the 
m  is  being  recognized  ;  and  I'm  sure  this  will  change.  But  agricultural 
science  is  still  new  in  the  Tropics,  in  terms  of  the  management  of  resources,  in 
terms  of  pest  management,  in  terms  of  crops  and  livestock  that  can  be  most 
efficiently  produced.  (I:  p.  3o) 
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A  Chronology  of  Major  Events  Affecting  Food-Related 
Agricultural  Research 

(1)  The  following  chronology  highlights  the  major  events  affect- 
ing the  publicly  supported  agricultural  research  system.  As  with  the 
hearings  held  by  the  Subcommittees,  the  emphasis  has  been  placed  on 
the  food-related  aspects  of  the  subject. 

(2)  Note  that  this  chronology  does  not  provide  comprehensive 
coverage  of  events  affecting  non-State  Agricultural  Experiment  Sta- 
tion (SAES)  universities,  the  private  sector  research  system,  or  the 
international  system.  Due  to  the  worldwide  effects  of  food  research, 
however,  some  of  the  more  recent  major  events  in  the  latter  category 
have  been  included. 

Date/year         Event  Summary 

May  15,  1862 Agricultural  Organic  Act Established  the  Department  of  Agriculture  and  assigned  the  Com- 
missioner of  Agriculture  the  task  of  acquiring  and  preserving 
"all  information  concerning  agriculture  which  he  can  obtain  by 
means  of . . .  practical  experiments,  by  the  collection  of  statistics, 
and  by  any  other  app«op.iate  means  within  his  power.  .  .  . 
The  Department  was  elevated  to  Cabinet  status  in  1889.  (12 
Stat.  337,  ch.  72) 

July  2, 1862 Morril  Act  (or  Land-grant  Ccl-    Authorized  grants  of  land  to  the  States  and  the  sale  of  that  land 

lege  Act).  by  the  States  for  the  establishment  of  agricultural  and  mechanical 

colleges.  The  Act  meant  the  first  establishment  of  formal  mech- 
anisms for  cooperative  Federal  and  State  government  participa- 
tion in  financing  academic  activities  related  to  science  and  research 
interests.  (12  Stat.  503) 

Mar.  2,  1887 Hatch  Act Established  the  agricultural  experiment  stations  to  operate  in  con- 
junction with  the  land-grant  colleges.  First  Federal  legislation 
aimed  directly  at  promoting  agricultural  research  on  a  nationwide 
basis.  As  amended  in  1S55,  the  Act  is  the  primary  source  of 
authorization  for  the  States  to  conduct  agricultural  research  in 
connection  with,  and  supported  by  the  Federal  Government. 
There  is  a  fund  matching  requirement,  (24  Stat.  440) 

Aug.  30,  1890 Organic  Act  of  189C Provided  for  a  portion  of  the  funds  coming  from  the  sale  of  public 

lands  to  go  towards  the  "more  complete  endowment  and  main- 
tenance of  colleges  far  .  .  .  agriculture  and  .  .  .  mechanic  arts 
now  established,  or  which  may  herein  after  be  established, 
[funds]  to  be  applied  only  to  instruction. .  . ."  (7  U.S.C.  450i) 

Mar.  16,  1906 Adams  Act Strengthened  both  financial  support  for  agricultural  experiment 

stations  and  their  control  by  the  Federal  Government  by  in- 
creasing annual  funding  but  restricting  use  of  funds  to  "con- 
ducting original  research  or  experiments  bearing  directly  on  the 
agricultural  industry  of  the  United  States."  Also,  SAES  now  were 
required  to  obtain  prior  approval  of  their  expenditures  of  Federal 
funds,  whereas  before  the  Act  they  had  reported  to  the  Secretary 
on  their  activities  after  programs  had  already  been  funded. 
(Public  Law  47;  34  Stat.  63) 

May  8,  1914 Smith-Lever  Act Provided  for  cooperative  agricultural  extension  work  between  the 

agricultural  colleges  receiving  benefits  under  the  Morril  Act  of 
1862.  The  Act  also  authorized  extension  work  consisting  of 
"instruction  and  practical  demonstration  in  agriculture  and  home 
economics"  for  people  not  in  the  colleges.  By  this  Act  then,  the 
Extension  Service  of  the  Department  of  Agriculture  was  formerly 
established  providing  a  link  between  government  research  and 
the  local  farmer.  Funds  appropriated  by  the  Federal  Government 
to  the  extension  program  were  required  to  be  matcheo  by  State 

.  noc  and  local  funds.  (Public  Law  95;  38  Stat,  372) 

Feb.  24,  1925 Purnell  Act.. Authorized  additional  funds  to  be  appropriated  for  each  agricul- 
tural experiment  station  for  fiscal  year  1926  and  thereafter 
according  to  a  graduated  scale.  Funds  were  to  be  used  for  investi- 
gations relating  to  agricultural  products  including  research  into 
the  "establishment  and  maintenance  of  a  permanent  and  effi- 
cient agricultural  industry/'  (Public  Law  458;  43  Stat.  970) 
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Date/year 


Event 


Summary 


June  29, 1935 Bankhaad-Jones  Act. 


1946. 


Research  and  Marketing  Act  of 
1946. 


Nov.  2,  1953. 


1953. 


Apr.  3, 1961. 


July  19, 1961. 


Agricultural  Research  Service 
established.  Reorganization 
Plan  No.  2  (and  other  author- 
ities). 


Farmer     Cooperative     Service 
established. 


Economic  Research  Service  es- 
tablished. Secretary's  Mem- 
orandum No.  1446,  Supple- 
ment No.  1  (under  Reorgani- 
zation Plan  No.  2  of  1953, 
and  other  authorities). 


Cooperative     State     Research 
Service  established. 


.961. 


1964. 


Statistical  Reporting  Service,  re- 
named. 


Agricultural  Research  Planning 
Committee  (later  ARPAC), 
established. 


Provided  for  the  expansion  of  scientific,  technical,  economic  and 
other  research  into  the  laws  and  principles  underlying  basic 
problems  in  agriculture.  USDA  implementation  of  the  Act  led  to 
the  establishment  of  regional  laboratories  located  according  to 
problems  of  that  area.  (Public  Law  182;  49  StaL  436). 
Further  expanded  and  defined  the  Durposes  of  Federal  support  for 
research,  trie  areas  of  research  to  be  punued,  and  where  appro- 
priated money  was  to  be  allocated.  Specifically,  the  objectives 
of  the  Act  were  to  provide  for  research  into  basic  laws  and 
principles  relating  to  agriculture;  to  promote  the  efficient  produc- 
tion and  utilization  of  products  of  ttio  soil  and  a  sound  and 
prosperous  agriculture  and  rural  life;  and  to  assure  agriculture  a 
position  in  research  equal  to  that  of  industry.  The  Act  also 
established    a    national   advisory   committee  composed   of    11 
members,  6  of  whom  were  to  represent  producers,  or  their 
organizations.  The  purpose  of  the  committee  was  to  encourage 
coopeiation  between  officials  of  the  Department  of  Agriculture 
and  producers,  farm  organizations,  and  industry  groups  in  the 
development  of  research  programs  to  meet  the  objectives  of  the 
Act. 
This  plan  allowed  for  formal  establishment   of   the   Agricultural 
Research  Service  (ARS)  within  the  U.S.  Department  of  Agriculture. 
ARS  carries  on  basic,  applied,  and  developmental  research  in 
the  areas  of  livestock;  crops;  pest  control;  soil,  water,  and  air 
resources;  domestic  and  export  marketing;  use  of  agricultural 
products;   food   and   nutrition;   consumer  services;   rural   and 
international   development;   and   agriculturally   related    health 
hazards,  including  food  safety. 
The  FCS  was  formally  est jLlisned  as  a  separate  agency  within  the 
U.S.  Department  of  Agriculture  at  this  time.  Original  authority 
for  work  done  by  FCS  was  given  by  the  Cooperative  Marketing 
Act  of  1926..  Its  fundamental  purpose  is  to  help  farmers  help 
themselves  through  the  use  of  cooperative  organizations.  The 
agency  provides  technical  assistance  and  research  to  improve 
cooperative    performance.    Studies    concentrate    on    financial, 
organizational,  legal,  social,  and  economic  aspects  of  cooperative 
activity  in  U.S.  agriculture. 
This  memorandum  formally  established  the  Economic  Research 
Service  (ERS)  within  the  U.S.  Department  of  Agriculture.  ERS  is 
responsible  for  the  development  and  implementation  of  a  pro- 
gram of  economic  research  designed  to  provide  economic  informa- 
tion for  the  USDA,  other  Federal  decisionmakers,  farmers  and 
related  industries,  and  the  general  public.  Research  Findings  are 
made  available  through  research  reports  on  major  commodities 
and  the  national  and  international  economy. 
Under  the  authority  of  Reorganization  Plan  No.  2  of  1953,  the 
Secretary  of  the  USDA  established  the  Cooperative  State  Research 
Service  (CSRS)  to  administer  funds  for  State  agricultural  and 
forestry  research  authorized  by  the  following  acts:  The  Hatch 
Act  of  1837  as  amended;  the  Mclntire-Stennis  Act  of  1962;  the 
Act  of  Aug.  4,  1965;  and  the  Rural  Development  Act  of  1972. 
CSRS  reviews  and  approves  in  advance  each  research  project 
proposed  to  be  funded  in  whole  or  in  part  by  these  Federal  funds 
and  reviews  and    evaluates    the    State  institutions'   research 
programs  and  expenditures  administered  under  the  acts.  CSRS 
also  assists  in  the  coordination  of  research  programs  between  the 
States  and  USDA. 
The  Bureau  of  Estimates,  first  established  in  1903,  was  changed  to 
the  Statistical  Reporting  Service  (SRS)  under  authority  of  Reor- 
ganization Plan  No.  2.  SRS  prepares  estimates  and  reports  of 
production,  supply,  price  and  other  items  necessary  to  the  opera- 
tion of  the  U.S.  agricultural  economy.  The  Service  also  reviews 
USDA   plans  and   questionnaires   related  to  the  collection   of 
statistical  data  for  use  in  research,  regulatory,  and  other  Depart- 
ment programs. 
This  committee  was  formed  by  a  joint  agreement  of  and  with 
representation  from  the  U.S.   Department  of  Agriculture  and 
State  agricultural  research  organizations.  The  committee  was 
later  renamed  the  Agricultural  Research  Policy  Advisory  Com- 
mittee (ARPAC).  In  a  joint  memorandum  dated  Jan.  11,  1974, 
from  the  Secretary  of  Agriculture  and  the   President  of  the 
National  Association  cf  State  Universities  and  Land-Grant  Col- 
leges (NASULGC),  the  objectives  of  the  committee  were  outlined 
as  follows :  (a)  to  develop  recommendations  for  policy  with  respect 
to  planning,  evaluating,  coordinating  and  supporting  long-range 
agricultural  research  programs  and  determining  the  appropriate 
areas  of  responsibility  of  Federal  and  State  agencies  in  carrying 
out  these  programs;  and  (b)  to  develop  further  the  bases  for 
cooperation   in   planning  and   implementing  national,  regional 
and  interstate  research  programs. 


Date/year         Event 


Summary 


Aug,  4,  1S65. 


1966 


1971. 


Public    Law    89-106    (or    the 
Special  Research  Grants  Act). 


Current   Research    Information 
System  (CRIS)  established, 


Consultative  Group  on  Interna- 
tional Agricultural  Research, 
(CGIAR)  formed. 


Aug,  30, 1972 Rural  Development  Act  of  1972.. 


1972 Report  of  the  Committee  on  Re- 
search Advisory  to  the  U.S. 
Department  of  Aericulture 
(Pound  Report)  Published. 


1972 Regional  and  National  Research 

Planning      System      imple- 
mented by  ARPAC. 


November  1974...  World  Food  Conference  in  Rome.. 


This  Act  authorized  the  Secretary  to  make  grants  to  State  agri- 
cultural experiment  stations,  colleges,  universities,  and  other  re- 
search institutions  and  organizations  and  to  other  Federal  and 
private  organizations  and  individuals  for  basic  and  applied  re- 
search to  further  the  programs  of  the  Department  of  Agriculture, 
A  large  part  of  the  funds  appropriated  under  this  Act  in  recent 
years  have  gone  to  the  land-grant  colleges  of  1890  and  Tuskegee 
Institute.  (79  Stat.  431) 

CRIS  is  an  automated  research  information  system  administered  by 
the  CSRS  of  the  USDA,  CRIS  contains  projects  for  all  research  con- 
ducted by  the  publicly  supported  agricultural  research  system! 
CRIS  provides  information  for  interchange  among  individual 
scientists  as  well  as  for  the  planning,  coordination,  and  mange- 
ment  of  national  and  regional  agricultural  research  programs.  The 
information  is  updated  annually, 

CGIAR  is  cosponsored  by  the  World  Bank,  the  Food  and  Agriculture 
Organization  of  the  United  Nations,  and  the  United  Nations  De- 
velopment program.  CGIAR  is  a  consortium  of  internatioanl  banks, 
assistance  agencies,  governments,  and  private  foundations  which 
provide  financial  support  to  a  group  of  international  agricultural 
research  and  training  centers.  The  major  objective  of  the  Consul- 
tative Group  is  to  assist  the  developing  nations  to  rapidly  increase 
output  of  basic  food  crops,  both  to  meet  the  food  needs  of  grow- 
ing populations  and  to  speed  the  economic  development  that  is 
needed  for  an  improved  rural  and  urban  standard  of  living. 

This  Act  authorized  the  Secretary  of  Agriculture  to  conduct,  in  co- 
operation and  in  coordination  with  colleges  and  universities,  re- 
search and  basic  feasibility  studies  in  any  field  or  discipline  which 
may  develop  principles,  scientific  and  technical  knowledge,  new 
technology,  and  other  information  to  achieve  increased  rural  de- 
velopment. It  also  authorized  research  and  development  programs 
in  management,  agricultural  production  techniques,  new  products, 
cooperative  marketing,  and  distribution  suitable  to  the  economic 
development  of  small-farm  operations.  (86  Stat.  671) 

The  Committee  was  established  by  the  National  Research  Council 
in  1969,  at  the  request  of  the  Secretary  of  the  Department  of 
Agriculture.  The  Secretary  asked  that  "the  committee  review 
agricultural  research  as  a  science  and  advise  the  Department  and 
the  land-grant  universities  on  gaps  in  the  scientific  effort  and  on 
advances  that  should  be  developed."  The  summary  of  the  1972 
report  stated  that  although  the  committee  found  many  research 
programs  in  USDA  and  SAES  of  high  quality  their  findings  gen- 
erally indicated  that  "much  agricultural  research  is  outmoded, 
pedestrian,  and  inefficient "  The  committee  made  20  recom- 
mendations for  changes  in  administrative  organization,  the  estab- 
lishment of  goals  and  mission,  the  training  and  management  of 
research  scientists  and  the  allocation  of  resources  within  the 
USDA-SAES  system  to  correct  the  inadequacies  they  found. 

This  is  a  planning  system  jointly  sponsored  by  the  U.S.  Department 
of  Agriculture  and  the  National  Association  of  State  Universities 
and  Land-grant  Colleges  to  facilitate  the  coordinated  develooment 
of  research  programs  at  all  levels— local,  regional,  and  national— 
with  inputs  from  Federal,  State,  and  industry  research  organiza- 
tions. Specific  objectives  of  the  system  include:  more  effective  use 
of  available  scientific  taient,  laboratories,  and  other  resources  in 
working  toward  the  solution  of  agricultural  and  forestry  problems; 
identifying  emerging  problems  of  national  and  regional  signifi- 
cance and  directing  resources  to  the  solution  of  high  priority  prob- 
lems; and  increasing  the  integration  of  efforts  among  participants 
in  the  system.  The  basic  structure  of  the  system  consists  of  4 
regional  planning  committees  and  a  National  Planning  Committee 
(NPC).  The  NPC,  established  in  1974,  establishes  guidelines  for 
national  and  regional  planning  operations,  monitors  performance, 
reviews  inputs  from  the  regions,  and  evolves  a  national  plan  for 
each  cycle  of  the  operation. 

Convened  under  the  aegis  of  the  United  Nations  as  a  result  of  in- 
creasing reports  of  food  scarcities,  the_conference  addressed  the 
questions  of  international  food  relief,  international  food  reserves, 
and  increased  food  production  in  chronically  food-short  areas. 
Conference  participants  failed  to  reach  agreement  in  several 
critical  areas  including  the  provision  of  immediate  food  relief,  the 
funding  of  agricultural  development  and  the  establishment  of 
food  reserves,  but  did  produce  a  "Programme  of  Action"  vhich 
set  forth  some  long-range  goals  for  agriculture.  In  the  area  of 
development  Conference  recommendations  included  a  call  for 
developed  countries  to  provide  increased  financial  and  technical 
assistance  to  developing  countries;  the  provision  of  adequate  sup- 
ples of  pesticides  as  weli  as  research  and  training  in  their  use;  and 
increased  attention  to  high-quality  seed  supply  and  development. 
The  Conference  also  recommended  the  establishment  of  an  Inter- 
national Fund  for  Agricultural  Development  to  finance  develop- 
ment projects  in  the  developing  countries.  Provision  was  also 
made  for  the  establishment  of  the  World  Food  Council.  The 
Council  was  "to  serve  as  a  coordinating  mechanism  to  provide 
over-all,  integrated  and  continuing  attention  for  successful  co- 
ordination and  follcw-up  of  policies  concerning  food  production, 
nutrition,  food  security,  food  trade  and  food  aid  . . .  by  all  agencies 
of  the  United  Nations  system. . . ."< 


Date/year 


Event 


Summary 


Dec.  3.  1974. 


World  Food  Study  requested  of 
NAS. 


June  25-26; 
Sept.  23-25,  30; 
Oct.  1-2,  24-25, 
1975 

July  9-11,  1975.. 


Agricultural  Research  and  De- 
velopment hearings  held. 


Working  Conference  on  Research 
to  Meet  U.S.  and  World  Food 
Needs  held. 


c.1975. 


Dec  9,  1975. 


Feb.  5,  1976.... 


The  Current  Agricultural  Re- 
search Information  System 
(CARIS)  established. 

Committee  on  Food  and  Nutri- 
tion Research  established 
within  the  Federal  Council  for 
Science  and  Technology. 


H.R.  11743,  National  Agricultural 
Research  Policy  Act  of  1976, 
introduced. 


May  11,  1976.... 


National  Science  and  Technol- 
ogy Policy,  Organization  and 
Priorities  Act  of  1976. 


President  Ford  addressed  a  letter  to  the  National  Academy  of 
Sciences  requesting  then  aid  in  "a  major  effort  to  lessen  the 
gum   prospect  that  futuie  generations  of  peoples  around  the 
world  will  be  confionted  with  chronic  shortages  of  food  and  with 
the  debilitating  effects  of  malnutrition."  The  President  requested 
that  NAS  develop  "specific  recommendations  on  how  our  research 
and  development  capabilities  can  best  be  applied  to  meeting  this 
major  challenge."  In  November  1975,  the  Academy  sent  an  in- 
terim repoit  on  the  progress  of  their  work  to  the  President,  along, 
with  a  report  by  the  NAS  Board  on  Agriculture  and  Renewable 
Resources  titled  "Enhancement  of  Food  Production  for  the  United 
States."  The  focus  of  the  later  study  was  on  the  improvement 
of  U.S.  food  producing  capabilities.  The  report  pointed  to  "some 
gross  deficiencies  in  our  current  investments  in  agricultural  and 
food  reseaich"  and  gave  recommendations  for  "replenishing  the 
scientific  pool  of  knowledge  that  has  been  drawn  upon   heavily 
during  the  last  2  decades  without  being  adequately  maintained. 
The  interim    eport  itself  looked  at  food  problems  from  a  global 
view  and  discussed  the  areas  of  research,  wherever  conducted, 
which  if  successful  could  enhance  food  production  in  the  devel- 
oping countries  themselves.  The  study  emphasized  the  need  for 
greatly  expanded  participation  by  U.S.  agricultural  researchers 
in  international  research  activities.  The  final  findings  and  recom- 
mendations of  the  NAS  committee  are  to  be  published  in  June 
1977. 
These  hearings  on  Agricultural  Research  and  Development,  the 
sub)ect  of  this  report,  were  held  before  the  Subcommittee  on 
Science,  Research  and  Technology  and  the  Subcommittee  on 
Domestic  and  International  Scientific  Planning  and  Analysis  of 
the  Committee  on  Science  and  Technology. 
Sponsored  by   ARPAC,  the  objective  of  the  conference  was  to 
identify  the  most  important  problems  requiring  research  during 
the  next  10  or  15  years  that  affect  the  capacity  of  the  United 
States  to  increase  and  improve  domestic  and  world  food  supplies. 
No  attempt  was  made  to  recommend  research  approaches  or 
organizational  changes  to  solve  the  problems  identified.  Delegates 
represented  producers  and  processors  of  agricultural  products, 
marketing  firms,  national  farm  organizations,  farm  labor  groups, 
consumer,   environmental   and   conservation    groups,   nutrition 
specialists,  and  Government  agencies.  ARPAC  also  established 
2  committees  to  develop  follow-up  plans  for  the  conference. 
These  committees  were  to  insure  that  the  publicly  supported 
research  system  was  informed  of  the  results  of  the  conference 
and  that  the  results  were  used  in  determining  futuie  research 
programs.  They  also  were  to  establish  an  acceptable  data  base 
regarding  ongoing   research   as   related   to  the   piiorities  that 
resulted  from  the  conference. 
Administered  by  the  FAO  of  the  United  Nations,  this  automated 
information   system    keeps  track  of  all   ongoing  international 
agricultural  research  projects.  The  base  of  operations  for  the 
CARIS  system  is  at  FAO,  Rome,  Italy. 
The  purpose  of  the  committee  as  stated  in  its  charter  is  "to  promote 
planning  and  coordination  of  food  research  in  the  Federal  Gov- 
ernment and  between  Federal  agencies  and  other  public  and 
private  research  organizations.  Specific  functions  of  the  com- 
mittee include:  collecting,  compiling,  and  disseminating  infor- 
mation on  the  Nation's  food  research  and  food  research  delivery 
system  programs;  developing  and  updating  plans  for  Federal 
aspects  of  comprehensive  U.S.  food  research  programs  to  meet 
future  domestic  and  international  needs  for  food;  and  preparing 
reports  describing  the  activities,  findings  and  recommendations 
of  the  committee. 
The  purpose  of  this  bill,  introduced  by  Congressman  William  C. 
Wampler  is  "to  emphasize  agricultural  research  as  a  distinct 
mission  of  the  U.S.  Department  of  Agriculture;  to  be  certain  that 
all  agricultural  research  is  effectively  coordinated .  and  to  provide 
a  mechanism  for  identifying  the  Nation's  highest  priority  problems 
for  agricultural  research."  The  proposed  mechanism  is;  the  Na- 
tional Agricultural  Research  Policy  Committee  to  be  established 
as  a  permanent  committee  within  USDA.  The  bill  was  referred  to 
the  House  Agriculture  Committee  and  hearings  were  held  in 
February.  The  bill  was  reported  out  of  committee  in  May.  Debate 
in  the  House  was  scheduled  to  begin  at  the  time  of  this  writing. 
Outlined  principles  of  a  science  and  technology  policy   for  the 
United  States  and  provided  for  science  advice  to  the  President 
through  establishment  of  the  Office  of  Science  and  Technology 
Policy  within  the  Executive  Office  of  the  President.  The  Act  also 
established  the  Federal  Coordinating  Council  for  Science   Engi- 
neering, and  Technology  to  coordinate  and  recommend  policies 
on   science  activities  affecting  moie  than  one  Federal  agency. 
(Public  Law  94-282.) 
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Examples  of  Some  Ox-Going  Agricultural  Research  Projects 

The  following  is  a  summary  of  ongoing  agricultural  reseach  proj- 
ects discussed  during  the  hearings.  It  is  important  to  note  that  it  was 
not  the  intention  of  the  Subcommittees  to  determine  all  the  programs 
currently  being  carried  on  in  agricultural  research  and  development. 
However,  a  number  of  witnesses  during  the  field  hearings  and  in  Wash- 
ington did  discuss  projects  with  which  they  were  involved.  That  in- 
formation has  been  brought  together  in  this  section  to  provide  some 
specific  examples  of  the  current  topics  of  interest  in  agricultural  re- 
search. (See  table  I  for  more  specific  data  on  research  projects  in 
FY  1976.) 

CROP  improvement  research 

Dr.  Frederick  R.  Miller  and  Dr.  Lloyd  W.  Rooney  of  the  Texas 

Agricultural  Experiment  Station  (TAES)  discussed  the  agricultural 
crop  improvement  research  for  increased  food  production  underway 
at  the  station.  Specifically,  they  described  their  work  in  sorghum  re- 
search and  singled  out  their  sorghum  conversion  project  as  "the  cor- 
nerstone to  our  current  improvement  programs."  Miller  stated,  "this 
joint  TAES-USDA  project  changes  tall,  late  or  nonflowering  sorg- 
hums from  the  tropics  into  short,  early  forms  which  can  be  used  in 
the  temperate  zones  of  the  world.  This  is  done  by  substituting  up  to 
eight  genes  which  control  height  and  maturity  to  obtain  the  desired 
genotypes."  Rooney  went  on  to  describe  another  phase  of  the  pro- 
gram in  the  area  of  sorghum  utilization  research.  He  explained  that 
work  "ranges  from  basic  research  on  kernel  structure  and  composition 
to  development  of  new  methods  to  process  the  grain  which  require 
less  energy  to  studies  of  how  to  harvest,  process,  and  feed  all  portions 
of  the  sorghum  plant."  Rooney  noted  that  in  cooperation  with  these 
projects  "work  is  also  underway  to  develop  new  sorghums  with  built- 
in  improvements  in  end-use  quality."  (II:  pp.  974;  988) 

Dr.  James  Martin  discussed  some  of  the  recent  accomplishments  of 
crop  improvement  research  work  at  the  Arkansas  Agricultural  Ex- 
periment Station.  These  included:  development  of  disease  resistant 
soybeans,  new  rice  strains,  an  early  maturing  wheat  variety,  and 
bramble  fruits  and  strawberries  capable  of  mechanical  harvesting. 
(II:  pp.  897,  898) 

Some  of  the  research  underwav  at  the  Arkansas  Rice  Experiment 
Station  was  described  by  Mr.  Francis  J.  Williams  who  pointed  out 
that  each  year  they  work  with  20,000  different  strains  of  rice  in  their 
variety  improvement  programs.  Williams  discussed  the  yield  increases 
for  rice  and  soybeans  since  the  1950's  and  mentioned  some  specific  rice 
varieties  developed  in  Arkansas  that  have  been  profitable.  The  sta- 
tion considers  the  control  of  weeds  to  be  a  prime  research  target  in 
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the  rice  program,  and  has  also  worked  with  Fertilizers  specific  to  rice 
improvement  |  II :  pp.  921-9 

Congressman  Brown  questioned  Dr.  T.  W.  Edminster,  Adminis- 
trator of  the  Agricultural  Research  Service,  about  the  possibility  that 
in  producing  highly  specialized  strains  "we  narrow  the  gene  pool  con- 
siderably and  make  the  productive  strain  much  more  susceptible  |to 
disease]."  Kdminisier  nototl  that  the  recent  corn  blight  baa  brought 

attention  to  this  problem  and  in  the  last  two  or  three  years  there  have 
l>een  program  changes.  He  staled,  "our  breeder-  have  beta  baking  en- 
tirely new  tacks  in  developing  their  breeding  plants  to  broaden  that 
pool.  We've  also  had  increases  in  our  appropriations  to  increase  our 
Bearch  for  new  genetic  material.-,  particularly  freoa  areas  where  the 
hybrids  were  forcing  out  the  indigenous  plant  material,  and  we  were 
concerned  it  would  l>e  lost  for  all  time.''  (II:  pp.  125-1*20) 

In  response  to  a  similar  question  Dr.  Thomas  Ronningen  of  theCo- 
-operative  State  Research  Service  discussed  some  of  the  work  being 
done  in  genetic  vulnerability  research.  Ronningen  stated  that  in  re- 
sponse to  the  corn  blight  threat,  Cornell  University  developed 
approximately  100  breeding  lines  of  corn  which  were  distributed  in 
the  corn  industry.  In  addition,  they  developed  a  multiplasm  concept 
that  would  provide  diversity  in  the  cytoplasm,  as  well  as  in  the  genetic 
makeup  of  corn.  Ronningen  also  pointed  out  that  the  "Agricultural 
Research  Service  is  in  the  lead  role  in  collecting  diverse  £rorm  plasms. 
Their  organization  is  much  better  suited  to  organizing  the  means  to 
capture  the  diversity  in  genetic  germ  plasm,  but  with  help  from  the 
States:'  (II:  p.  141) 

Dl : Fl : NS T VK    RESI . A RCH 

Several  witnesses  discussed  the  fact  that,  particularly  in  industry. 
an  increasing  amount  of  research  is  conducted  in  such  areas  as  ''toxi- 
cology, pharmacology,  conformance  to  regulations,  and  dealing 
with  .  .  .  nutritional  problems.  .  .  ."  (Clausi.  II:  p.  292)  Dr.  R.  J. 
Aldrich  of  the  Agricultural  Research  Institute  stated  that  "this  is 
in  response  to  a  growing  number  of  government  laws  and  regulations 
adopted  to  enhance  environmental  quality  and  assure  human  safety 
and  which  additionally  seek  to  regulate  fundamental  agricultural 
activities,  that  is  the  use  of  land,  water,  labor,  equipment,  chemicals, 
and  plant  varieties,'*  (II:  p.  231)  Dr.  Karl  F.'Mattil  of  Texas  A&M 
University  cited  a  recent  Delphi  survey  of  the  leaders  in  the  food 
industry  which  suggested  that  while  industry  expenditure  in  R.  &  I). 
may  increase  over  the  next  decade  "the  great  preponderance  of  their 
expenditures  will  be  for  defensive  purposes."  (II:  p.  321)  It  was 
believed  that  this  would  result  in  a  corresponding  drain  on  funds  for 
"research  designed  to  increase  and  improve  the  supply  of  agricultural 
products.'5  (Aldrich,  II:  p.  231) 

In  addition  to  the  gfflbtts  of  private  industry  in  this  area  the  role 
of  the  National  Center  for  Toxicological  Research  was  covered  by  its 
Director,  Dr.  Morris  Cranmer.  lie  explained  that  a  large  part  of  the 
Center's  program  focused  on  insecticides,  herbicides,  food  additives 
and  growth  promotants,  all  of  which  are  imj>ortant  to  agricultural 
development.  Cranmer  stated  that  one  of  their  underlying  goals  was 
to  provide  "an  improved  means  for  estimation  of  risk  to  man  and 
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an  improved  ability  to  extrapolate  from  animal  data  to  man."  He 
also  listed  some  of  the  specific  research  activities  of  the  Center  which 
included:  low-level  dose  response  studies  with  carcinogenic  agents 
(benzidine  for  example)  ;  comparative  metabolism  studies;  dose  find- 
ing studies  for  DES;  and  studies  concerning  the  herbicide,  2,4,5-T. 
(II:  p.  914) 

AGRICULTURE    AND   ENERGY   RESEARCH 

Although  energy  research  was  described  as  a  relatively  new  priority 
for  agricultural  research,  several  ongoing  programs  were  identified 
during  the  hearings.  Dr.  W.  A.  LePori  of  Texas  A.  &  M.  University 
pointed  out  that  energy  for  pumping  irrigation  water  represents  the 
largest  single  energy  input  in  Texas  agricultural  production  and  that 
more  than  three-fourths  of  the  total  energy  for  this  is  used  in  the  form 
of  natural  gas.  As  a  result,  natural  gas  research  is  a  very  important 
part  of  the  Texas  Agricultural  Experiment  Station's  program.  LePori 
discussed  one  project  for  the  Texas  High  Plains  which  he  said  "shows 
that  with  natural  gas  curtailments  below  area  requirements,  irrigated 
acreage  declines  about  the  same  percentage  as  the  curtailment,  and 
percentage  decline  in  producer  net  returns  are  about  one-half  the 
percentage  curtailment."  (II:  p.  997) 

A  second  study  by  TAES  scientists  investigated  the  expected  effect 
of  rising  natural  gas  prices  on  consumption  of  natural  gas,  irrigated 
acres,  and  agricultural  output  for  a  sub-area  of  the  Texas  high  plains. 
LePori  stated,  "results  indicate  that  minor  adjustments  in  crop  produc- 
tion patterns  occur  as  natural  gas  prices  reach  $0.91  per  1.000  cubic 
feet.  The  first  major  adjustments  occur  when  the  price  becomes  $2.15 
per  1.000  cubic  feet."  (II:  p.  997) 

The  Department  of  Agriculture  provided  an  outline  of  their  energy- 
related  research  work  most  of  which,  they  pointed  out,  is  done  in 
cooperation  with  other  Federal.  State,  and  local  agencies.  Programs 
included  research  into  the  use  of  crop  residues  and  animal  wastes  as 
potential  energy  sources,  support  of  Energy  Research  and  Develop- 
ment Administration  research  in  solar  energy,  and  support  of  Envi- 
ronmental Protection  Agency  research  into  the  reclamation  of  lands 
affected  by  mining. 

Information  was  also  supplied  on  research  being  done  by  ARS  on 
ths  substitution  of  petroleum-derived  hydrocarbons  by  agricultural 
products.  For  example,  the  conversion  of  cereal  starch  into  a  chemical 
suitable  for  use  as  a  rubber  reinforcement  to  replace  carbon 
black  filled  rubber  which  is  based  on  natural  gas  and  petroleum. 
(Ronningen,  II:  p.  148:  Edminster.  II:  pp.  118-119) 

In  other  testimony  it  was  also  mentioned  that  research  is  being 
done  on  the  energy  requirements  to  produce  natural  fiber  versus  the 
requirements  to  produce  synthetic  fibers.  (Martin,  II :  p.  909) 

FOREIGN   PROGRAMS 

Edminster  discussed  the  Agricultural  Research  Service's  role  as 
"a  unique  focal  point  in  agricultural  research  expertise  in  the  inter- 
national arena."  lie  pointed  out  that  ARS  coordinates  and  services 
a  number  of  activities  involving  ARS  scientists  as  well  as  those  of 
other  agencies.  Programs  administered  by  ARS  include :  special  for- 


eign  currency  research;  tropical  and  subtropica]  research;  in -.. 

t.-h  at  several  foreign  locations:  technical  support  of  the  Agency 
for  Internationa]  Development  of  the  Department  of  State;  and  sev- 
eral bilateral  scientific  agreements.  (II:  pp.  71-72) 

ICABKEl  WQ    METHODS    RESEARCH 

Congressman  Thornton  questioned  Edminster  on  the  current  re- 
search efforts  in  the  area  of  marketing  methods  or  procedures. 
Edminster  responded  that  DSDA  had  for  several  years  wanted  to 
increase  exports  of  citrus,  vegetable  and  other  commodities  to  Europe 

but  those  being  exported  were  not  always  acceptable  on  arrival,  hav- 
ing been  damaged  in  transit.  As  a  solution  to  this  problem  a  labora- 
tory was  established  in  Rotterdam,  in  about  1969,  to  act  as  a  receiving 
station  or  laboratory.  Edminster  described  how  the  program  works: 

''coupled  with  our  research  at  this  end,  we  would  select  certain 
varieties  and  types  of  crops  that  we  felt  would  ship  best.  Then  we 
tested  a  number  of  different  types  of  containers,  packaging  techni 
methods  of  putting  them  into  containers,  humidity  and  temperature 
controls  that  are  necessary,  and  any  preshipment  treatment  that  might 
be  necessary  to  hold  down  disease.  These  containers,  with  the  fruit 
and  vegetables,  were  then  instrumented  and  shipped  to  the  laboratory. 
These  were  taken  out  and  the  materials  very  carefully  assessed."  Thia 
program  was  described  as  a  "tremendous  step  in  enhancing  our  export 
capability."  (II:  p.  126) 

In  the  area  of  domestic  marketing  procedures  Congressman  Thorn- 
ton asked  Mattil  if  any  research  was  being  done  on  how  to  get  food 
from  the  farmer  to  the  consumer  more  economically.  Mattil  said  that 
there  is  some  research  in  this  area  but  at  a  low  level.  He  explained  that 
this  is  in  the  area  of  food  science  and  engineering  where  very  limited 
funds  are  available.  (II :  p.  351) 

PEST   MANAGEMENT   RESEARCH 

The  Agricultural  Research  Service  Administrator  discussed  pest 
management  research  as  an  area  in  wdiich  there  has  been  an  increasing 
amount  of  work  for  the  past  10  or  20  years.  He  stated  that  "much  of 
the  increase  has  been  shitting  away  from  our  chemical  techniques  to- 
ward the  biological  and  related  approaches  of  pest  control."  Specific- 
ally, he  pointed  out  that  research  is  being  done  on  the  use  of  parasites, 
predators,  various  hormones,  kairimones,  pheromones.  and  other 
attractants  as  means  of  better  pest  control.  Chemosterilents  and  iso- 
topic  sterilization  of  insects  are  also  being  researched  in  their  pest 
management  program.  (II:  p.  112) 

Dr.  Perry  Adkisson,  TTend  of  the  Department  of  Entomology  ;it 
Texas  A.  &  M.  University,  described  their  "integrated  pest  manage- 
ment project."  TTp  stated,  "in  this  system  all  known  pest  suppression 
men=ures.  including  biological,  cultural  and  chemical  practices  are 
utilized  in  an  economical  and  environmentally  compatible  way  to  keep 

pest  populations  below  crop  damaging  levels The  system  is  designed 

to  apply  n  number  of  control  measures  against  a  pest  each  at  the  riirht 
time  and  in  the  right  wav  and  at  least  cost  to  the  producer."  (II: 
p.  959) 
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In  Arkansas,  pest  management  research  was  listed  as  one  of  many 
areas  of  R.  &  D.  being  carried  on  in  33  regional  projects.  Included  in 
a  list  of  the  research  station's  accomplishments  was  the  fact  that,  "Pest 
management  research  on  insects  has  given  Arkansas  one  of  the  lowest 
levels  of  losses  to  the  boll  weevil  of  the  traditional  cotton-producing 
States."  (Martin,  II:  p.  898) 

REMOTE   SENSING   RESEARCH 

Dr.  Chris  J.  Johannsen  of  the  University  of  Missouri  discussed  a 
project  funded  by  the  University's  Rural  Development  Center  which 
produced  an  index  of  aerial  photography  and  space  images  for  the 
State  of  Missouri.  Johannsen  pointed  out  that  although  such  an  index 
is  not  a  new  research  development  it  would  serve  to  familiarize  farm- 
ers with  the  usefulness  of  remote  sensing  techniques  and  perhaps  lead 
to  acceptance  of  satellite  imagery  as  an  aid  to  farm  management  in  the 
future.  (II:  pp.  699-700) 

Mr.  Dale  Starkey  of  the  Missouri  Department  of  Conservation  de- 
scribed a  joint  project  of  the  department  and  the  U.S.  Forest  Service 
on  high  and  low  altitude  mapping  of  northwest  Missouri.  Starkey 
stated  that  the  three  main  objectives  of  the  program  were:  to  map 
the  forest  resources  of  the  area;  inventory  and  analyze  the  forest  wild- 
life habitat  conditions;  and,  assess  the  existing  forest  watershed  con- 
ditions by  conducting  an  erosion  and  sedimentation  survey  of  the  area. 
(II:  p.  789) 

Current  use  of  satellite  data  in  a  soil  survey  program  was  described 
by  Mr.  Ivan  D.  Persinger  of  the  Missouri  Soil  Conservation  Service 
(SCS).  At  the  national  level,  Persinger  described  a  project  which  in- 
volves mapping  of  the  major  land  resource  areas  of  the  entire  United 
States.  On  the  State  level,  the  SCS  is  working  on  a  general  soil  map 
for  Missouri.  Persinger  pointed  out  that  by  using  soil  survey  reports, 
geology  maps  and  topographic  maps  they  are  able  to  give  a  better 
alinement  of  general  soil  area  boundaries.  He  also  described  work 
underway  at  the  Laboratory  for  Applied  Application  of  Remote  Sens- 
ing (LARS)  which  involves  computer  processing  of  satellite  images 
which  can  yield  digitized  watershed  boundaries,  even  for  individual 
farms.  (II:  pp.  801-802) 

Dr.  Norton  Strommen  of  the  National  Oceanic  and  Atmospheric 
Administration  Center  for  Climatic  and  Environmental  Assessment 
discussed  their  use  of  meterological  satellite  data  and  LANDSAT 
images  on  the  Large  Area  Crop  Inventory  Experiment  (LACIE) 
project.  Specifically,  he  described  their  project  to  develop  yield  esti- 
mations of  the  wheat-producing  areas  on  a  global  basis.  Strommen 
stated  that  the  Center  has  a  model  in  operation  producing  wheat  yield 
estimates  for  the  Great  Plains.  In  addition,  models  are  ready  for 
Canada,  Russia,  Australia,  and  Argentina  and  it  was  hoped  by  the 
spring  of  1976  to  have  them  for  China  and  India  as  well.  In  another 
project,  the  Center  used  satellite  outputs  to  monitor  frequencies  of 
precipitation  in  the  Carribean  area  at  the  request  of  the  State  Depart- 
ment. The  State  Department  used  the  information  for  their  work  in 
determining  eligibility  for  aid.  (II:  p.  813) 
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Dr.  E.  C.  A.  Kunge,  Chairman  of  the  Department  of  Agronomy, 
[Jni versify  of  Missouri,  described  the  use  of  satellite  images  in  the 
L  U'lK  project  to  follow  the  corn  crop.  Based  on  data  they  had  ob- 
tained on  weather  changes,  and  so  forth,  it  was  possible  to  establish 
relatively  accurate  yield  models.  Kunge  presented  model  predictions 
and  actual  yields  for  the  year-  i:m)i  through  L972.  For  L972  the  agree- 
ment between  the  model  prediction  yield  (103  bushels  per  acres  in  six 
midwest  States)  and  actual  yield  (100  bushels)  was  impressive. 
(II:  pp.  820-821) 

Dr.  Dudley  Smith,  Assistant  Director  of  the  Tea  IS  K\periment 
Station  described  their  work  with  the  Johnson  Spaee  Center  OB  a  pro- 
gram in  the  Great  Plains  eorridor.  He  Stated,  "we  have  muchly  1<>0 
million  acres  infested  with  brush  and  the  challenge  i>  how  we  can  use 
remote  sensing  as  a  monitoring  device  for  practical  guidelines  in  man- 
aging this  vast  amount  of  land/'  (II:  p.  956) 

Dr.  Wayne  L.  Decker,  Chairman  of  the  Department  of  Atmospheric 
Science  at  the  University  of  Missouri  stated  that  "remote  sending  oilers 
the  only  opportunity  that  the  meterologist  has  to  sense  the  total  atmos- 
phere .  .  .  including  the  extent  of  cloud  cover,  wind  vectors,  vertical 
temperature  profiles,  cloud  conditions,  and  the  temperature  of  the 
Earth/'  Decker  cited  two  recent  studies  by  the  Agricultural  Research 
Institute  and  the  National  Academy  of  Sciences  which  called  for  a 
better  weather  information  system  for  farmers.  (IT  :  pp.  830.;  847) 

A  question  was  asked  of  Dr.  John  Gohagen  of  Washington  I'ni- 
versity.  St.  Louis,  during  the  hearings  as  to  what  kind  of  system  was 
being  developed  to  make  satellite  information  readily  available. 
Gohagen  stated  that  a  proposal  is  currently  being  looked  at  for  a 
USDA-based  system  for  the  delivery  of  agriculturally  related  informa- 
tion gathered  by  satellite  to  the  agricultural  community.  He  went  on  to 
note,  "we  are  looking  at  that  as  well  as  a  number  of  other  alternatives 
which  we  are  generating  ourselves."  (II:  p.  885) 

Si:tj;<  Tl\  K    KXA^IPI.KS    OF    POOD  -KKJ.ATEI)    ju>r..\  in 'if 

In  addition  to  the  examples  of  ongoing  research  projects  discussed 
above,  the  Subcommittees  were  presented  with  a  large  amount  of  in- 
formation on  specific  types  of  food-related  research  conducted  by  nu- 
merous organ  ixa!  ions  and  agencies.  Much  of  this  information  was  made 
available  to  the  Subcommittees  as  part  of  the  hearing  record.  Other 
information  was  obtained  from  contacts  made  after  the  hea rings  and 
during  the  preparation  of  this  report.  Some  of  the  material  was  soli- 
cited, -nine  was  not. 

Many  of  the  organizations  and  agencies  which  provided  this  infor- 
mation were  very  specific  in  terms  of  the  types  of  research  supported 
or  performed.  Others  grouped  their  efforts  into  major  classifications 
such  a-  "animal  production  research."  Tin1  table  below  is  an  accumula- 
t  i  >n  of  I  hie  diverse  in  formal  ion. 
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The  table  is  intended  to  highlight  some  of  the  various  kinds  of  re- 
search activities  con  ducted  by  organizations  and  agencies  other  than 
the  State  Agricultural  Experiment  Stations  and  the  universities  at 
which  those  stations  are  located.  The  public  research  system  as  a  whole 
is  presented  in  less  detail  than  would  be  appropriate  in  any  inclusive 
list  research  efforts.  However,  the  body  of  this  report  contains  a  sig- 
nificant amount  of  information  on  the  public  research  system,  and  ad- 
ditional information  is  readily  available  from  the  Current  Research 
Information  System  or  the  Smithsonian  information  systems. 

It  should  be  emphasized  that  the  following  listing  is  not  intended 
to  be  anything  more  than  a  very  selective  presentation  of  a  number  of 
areas  of  food-related  research  supported  in  Fiscal  Year  1976.  It  should 
be  valuable  for  those  unfamiliar  with  the  breadth  of  research  efforts 
which  fall  into  the  category  of  food-related  agricultural  research,  or 
for  those  interested  in  obtaining  additional  information  on  specific 
areas  of  research. 


TABLE  I.— SELECTIVE  EXAMPLES  OF  FOOD-RELATED  RESEARCH,  FISCAL  YEAR  1976 


Research  subject  and  supporting  and/or  performing  organizations 


Agrichemicals:  Boyce  Thompson  Institute^) 

Agricultural  economics: 

Agency  for  International  Development,  Department  of  State (3) 

Midwest  Research  Institute  (3) 

Agrimod— mathematical  dynamical  simulation  modeling  of  agricultural  production:  Systems 
Control,  Inc.  through  Directorate  for  Scientific,  Technological  and  International  Affairs, 

National  Science  Foundation  (2) 

Animal  production: 

Agricultural  Research  Service,  USDA  0) 

Environmental  Protection  Agency  (3) 

Aquaculture:  National  Oceanic  and  Atmospheric  Administration,  Department  of  Commerce (*)__ 

Arid  agricultural:  Arizona  State  University (3) _ 

Beef  production: 

Research  Applied  to  National  Needs,  National  Science  Foundation^) 

Cooperative  State  Research  Service,  USDA09 

Bioconversion  technology  studies:  Biomedical  and  Environmental  Divison,  Energy  Research 

and  Development  Administration 

Boll  weevil  eradication— evaluation  program:  Directorate  for  Scientific,  Technological,  and 
International  Affairs,  National  Science  Foundation  for  Office  of  Management  and  Budget(3) 

Brush  control:  Texas  Tech  University(2) _. 

Climate— effect  on  agriculture:  C.  F.  Kettering  Foundation  (2) 

Constraints  on  agricultural  research:  Directorate  for  Scientific,  Technological  and  International 

Affairs,  National  Science  Foundation^) 

Consumption— habits,  choices:  Department  of  Defense 

Cooperatives— research  on: 

Farmer  Cooperative  Service,  USDA(2) 

Southern  Illinois  University (2) _._ 

Costs  of  nutritious  food— lowering  of:  Agency  for  International  Development,  Department 

ofState(s)... 

Cotton  byproducts:  Farmer  Cooperative  Service,  USDA(2) „ 

Crop  improvement:  State  Agricultural  Experiment  Station,  Arkansas^) 

Crop  improvement — genetic  pool: 

Agricultural  Research  Service,  USDA(2) 

Cooperative  State  Research  Service,  USDA(2)_ 

See  references  and  foonotes  at  end  of  table. 


Amount  of 

funds  in 
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(millions) 
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12 

1.0 

.08 

10 
19 

27 

43.0 

1.0 

1 

18 

8 

55 

11 

50 

4.9 

13 

27 
56 
23 

1.7 

27 
5 

25 

57 

.2 

10 
25 
30 

32 
33 

E 


TABLE  I.— SELECTIVE  FXAMPLES  OF  FOOD-RELATED  RESEARCH  FISCAL  YEAR  1976-Continued 


Research  subject  and  supporting  and/or  performing  organizations 


Amount  of 

funds  in 

fiscal  year 
1976 

Reference 

Nos.i 

(millions) 

1.3 

18 

.02 

23 

55 

103.1 

59 

25 

.02 

5 

34.7 


482 


3.0 


Crop  improvement— see  also  "rice"  and  "sorghum." 
Crop  production. 

Environ  mental  Potection  Agency 

C.  F.  K.-itemg  Foundation,  conference  support 

A'izona  State  University (J) 

USDA _. 

Dairy  cooperatives:  Farmer  Cooperative  Service,  USDA(2)  

Devi  p  ng  countries— food  irrad'ation:  Department  of  Defense3 

Developm?  countries— production:  Agency  for  International  Development,  Department  of 

Stated     

Disease— Animal: 

F.cckeieiler  Foundation^) 

Agricultural  Research  Service,  USDA(') 

Disea  e    phnt: 

Boyce  Thompson  Institute^) 

Agricultural  Research  Service,  USDA  (2) _ 

Ecological:    Biomedical  and   Environmental   Division,   Energy   Research  and   Development 

AdmiTstration  («) 

Energv— agriculture  related: 

State  Agricultural  Research  Serviced) 

Apr  cultural  Research  Service,  USDA(2) 

USDA(-) 

Environmental  quality:  Cooperative  State  Research  Service,  USDA 

Farm  management  studies. 

Rockefeller  Foundation 

Kellogp  Foundation  (») 

Farmer  Cooperative  Service,  USDAi'2) 

Fertilizer: 

Tennessee  Valley  Authority  (3) 

Agricultural  Research  Sei vice,  USUA^)___ 

Fish  oroduction  :  National  Oceanic  and  Atmospheric  Administration,   Department  of  Com- 
merce C-) 

Fish  production— see  marine  system  production. 

Fishe.y  habitat  investigations:  National  Oceanic  and  Atmospheric  Administration  (Depart- 
ment of  Commerce)  (2) 

Food  marketing.:  Agricultural  Research  Service,  USDA(*) 

Food  preservation: 

Department  of  Defense 

Biomedical  and  Environmental  Division,  Energy  Research  and  Development  Administra- 
tion.  

Food  processing: 

Department  of  Defense  (3) 

Environmental   Protection  Agency 

Agricultural  Research  Service,  USDA(2) 

Food  processing  efficiency:  National  Science  Foundation^) 

Food  sciences  programs:  Kellogg  Foundation 

Forage  production: 

Cooperative  State  Research  Service,  USDA(2) 

Arizona  State  University  (») 

Fuels  from  biomass:  Solar  Energy  Division,  Energy  Research  and  Development  Admin- 
istration («) 

Genetic  vulnerability:  Cooperative  State  Research  Service,  USDA 

Gram:  Farmer  Cooperative  Service,  USDA(2)__ 

Grain— moisture:  National  Bureau  of  Standards,  Department  of  Commerce 

Growth  regulator— plants:  Southern  Illinois  University  (2) 

Herbicide:  Southern  Illinois  University  (2) 

Herbicide— impact  of  elimination  of:  Economic  Resea£ch  Service,  USDA  (>) 

Horticultural— vegetable  and  fruit  production:  Texas  lech  University  (*)— 

Husbandry:  Kellogg  Foundation  (3) 

Insect  control— microbial:  Boyce  Thompson  Institute  (»). 

Insect  control— see  pest  management: 

Insecticides — virai :  Boyce  Thompson  Institute  (*) 

International  agiicultural: 

Arizona  State  University  (») 

Agricultural  Research  Service,  USDA  («) 

Ford  Foundation 

Agency  for  International  Development,  Department  of  State  (*) 

Irrigation —environmental  degradation:  Enviionmental  Protection  Agency... 

Irrigation— lystems,  efficiency: 

Agricultural  Research  Service,  USDA  (») 

Arizona  State  University  (•) — 

United  States  Geological  Survey,  Department  of  the  Interior 

Land  evaluation:  Southern  Illinois  University  (3) 

Land  management: 

Cooperative  State  Research  Service,  USDA 

Economic  Research  Service,  USDA  (») . 

Research  Applied  to  National  Needs,  National  Science  Foundation  (») 

Tennessee  Valley  Authority 

United  States  Geological  Survey,  Department  of  the  Interior 

See  references  and  foonotes  at  end  of  table. 
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TABLE  I— SELECTIVE  EXAMPLES  OF  FOOD-RELATED  RESEARCH     FISCAL  YEAR  1976— Continued 


Research  subject  and  supporting  and/or  performing  organizations 


Livestock  production: 

Agency  for  International  Development,  Department  of  States  (3)_„ „ 

Agricultural  Research  Service,  USDA  (*) 

Cooperative  State  Research  Service,  USDA _ _. 

Farmer  Cooperative  Service,  USDA  (») 

Kellogg  Foundation  (») _ — 

Southern  Illinois  University  (2) . .. 

Texas  Tech  University  (2) 

Lone  star  tick:  Cooperative  State  Research  Service,  USDA 

Maize:  Rockefeller  Foundation. (') 

Marine  biology:  Nationald  OceanicanAtmosphericAdministration.Departmentof  Commerce (»)_ 

Marine  systems  productivity:  National  Science  Foundation  (>) 

Marketing: 

Private  industry  («) 

Southern  Illinois  University  (2) 

Marketing— see  "food  marketing." 
Mathematical  modeling— see  "agrimod." 

Meat  product:  Department  of  Defense 

Metric  system  and  food  packaging:  National  Bureau  of  Standards,  Department  of  Commerce. 

Military  food  needs:  Department  of  Defense  (3) ,„ _ 

Nitrogen  fixation: 

Biological,  Behavioral  and  Social  Sciences  Division,  National  Science  Foundation  (3) 

C.  F.  Kettering  Foundation^) 

Research  Applied  to  National  Needs,  National  Science  Foundation  (*) 

Rockefeller  Foundation 

Nutrition  and  food:  Cooperative  State  Research  Service,  USDA 

Nutrition  requirements: 

Private  industry  («)_ 

USDA . 

Nutrition— animals:  Southern  Illinois  University  (a) 

Nutrition— biochemical  and  metabolic: 

Department  of  Defense _ 

National  Institutes  of  Health,  Department  of  Health,  Education,  and  Welfare  (3) 

Nutrition— diseased  states:  National   Institutes  of  Health,  Department  of  Health,  Education, 

and  Welfare  (3) 

Nutrition— food— mainly  carcinogenesis:  National  Institutes  of  Health,  Department  of  Health, 

Education,  and  Welfare  (3) 

Nutrition— food  nutrient  content: 

National  Institutes  of  Health,  Department  of  Health,  Education,  and  Welfare  (3) 

Agricultural  Research  Service,  USDA 

Nutrition — organ  system  function:  National  Institutes  of  Health,  Department  of  Health,  Educa- 
tion, and  Welfare  (») 

Nutrition— relationship  to  soil:  Agricultural  Research  Service,  USDA  (>) 

Nutrition— toxicology:  National  Institutes  of  Health,  Department  of  Health,  Education,  and 

Welfare  (3) 

Nutrition  studies— education:  Agency  for  International  Development,  Department  of  State  («). 
Nutrition  studies— labeling,  nutrient  data  bank,  consumer  information :  Food  and  Drug  Admin- 
istration, Department  of  Health,  Education,  and  Welfare 

Nutrition  studies— world  perspective:  National  Academy  of  Sciences  through  Directorate  for 

Scientific,  Technological,  and  International  Affairs,  National  Science  Foundation 

Oil  seeds— crushing  capacity:  Farmer  Cooperative  Service,  USDA  (?) 

Organicfarminjtechniques:  Research  Applied  to  National  Needs,  National  Science  Foundation^). 

Parasitic  contol— animals:  AgiLultural  Research  Service,  USDA  (J) 

Parasitism— plants— see  "disease,  plants." 
Pest  management: 

Agricultural  Research  Service,  USDA _ 

Arizona  State  University  (2) 

Cooperative  State  Research  Service,  USDA _. 

Environmental  Protection  Agency _ 

Rockefeller  Foundation  7 _.. 

State  Agricultural  Experiment  Station,  Arkansas  (») 

Texas  A.  &  M.  University  (2)_ 

Texas  Tech  University  (a) . 

Pesticide: 

Boyce  Thompson  Institute  (*) _ __ ___ 

Environmental  Protection  Agency __ 

Economic  Research  Service,  USDA  (»)_ 

Food  and  Drug  Administration,  Department  of  Health,  Education,  and  Welfare... _. 

National  Science  Foundation  (») 

Southern  Illinois  University  (3)_ 

Pesticide— residues  in  food:  Agricultural  Research  Service,  USDA  (>) .„ 

Photosynthesis: 

Biological,  Behavioral,  and  Social  Sciences  Division,  National  Science  Foundation  (3)  t 

Biomedical  and  Environmental  Division,  Energy  Research  and  Development  Admin- 
istration (<) 

C.  F.  Kettering  Foundation  («) _ 

Plant  physiology: 

Biomedical  and  Environmental  Division,  Energy  Research  and  Development  Admin- 
istration (4) _ 

Southern  Illinois  University  (»)_ 

See  references  and  foonotes  at  end  of  table. 
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(millions) 

1.4 

10 

28 

1.425 

50 

25 

.1 

20 

57 

56 

.075 

50 

17 

8 

7 

52 

57 

.3 

5 

.01 

9 

2.6 

5 

1.3 

6 

23 

11 

1.2 

17 

.715 

50 

51 

13.7 

59 

57 

1.4 

5 

12.0 

2 

10.0 

2 

.6 

2 

.2 

2 

.1 

1 

8.0 

2 

28 

.5 

2 

.08 

10 

15.3 

3,4 

1.2 

2 

25 

11 

28 

70.7 

40 

55 

.5 

50 

1.5 

18 

.45 

17 

30 

42 

56 

12 

6.2 

18 

22 

.3 

4 

7 

57 

28 

4.0 

6 

4.9 

13 

23 

4.9 

13 

57 

lac 

TABLE  I.— SELECTIVE  EXAMPLES  OF  FOOD-RELATED  RESEARCH,  FISCAL  YEAR  1976— Continued 

Amount  of 
fund1;  in 
fiscal  year         Reference 
Research  subject  and  supporting  and'or  performing  organizations  1976  Nos.1 

(millions) 

Plant  piudoction 

Ag'icul'.ral  Resevch  Service,  USDA»..  .8  1 

Biomedical  and   Environmental  Division,  Energy   Research  and  Development  Admin- 

bOO  (•)     4.9  13 

Southern  Illinois  University  (*) 57 

Poll.,  "-tu  1i«-s — eg  (Culture:  Kellogg  Foundation . .08  20 

Pollutant  effects— on  man,  animals:  Environmental  Protection  Agency 2.5  18 

Pollutant  effects— on  crops: 

Biomedical  and   Env  ronmental  D. vision,   [nergy  Research  and  Development  Admin- 
istration (♦)-._-  34.7  13 

Boyce  Thompson  Instit  ;te  (J).  12 

Pollutant  effects— ^i  f.icd  nutrition    Agricultural  Research  Service,  USDA  (•)   .  28 

Pork  production:  Cooperative  State  Research  Service,  USDA  (-).     ...  50 

Potato.  Rockefeller  Foundation  (-') 17 

Poultry  production:  Agricultural  Research  Service,  USDA  (?) 28 

Product  development-  Private  industiy  (») 53 

Product  evaluat. on:  Midwest  Research  Institute  (*) .01  19 

Production— food: 

Agency  for  International  Development,  Department  of  State  (»)_        2.4  10 

Agricultural  Research  Service,  USDA  (?) 28 

Private  industry  (') 54 

Protein:  Texas  A.  &  M.  University  (*) - 46 

Protein    nonconventional :  Research  Applied  to  National  Needs,  National  Science  Foundation  (>).  li 

Range  management: 

Arizona  State  University  (») 55 

Cooperat  ve  State  Research  Service,  USDA  (•)..   .  50 

Remote  sensing— farm  management:  University  of  Missouri  (') 43 

Remote  sons  ,k— foiestry:  Department  of  Conservation,  Missouri  and  Forest  Service,  USDA  (*)_  44 

Remote  sensing— soil  conservation:  Soil  Conservation  Service,  Missouri  (?) 45 

Remote   sensi.i^    yield   estimations:    National   Oceanic   and  Atmosphere  Administration, 

Department  of  Commerce  (?)_   .  .    _.  _ 47 

Reproduction  physiology:  Southern  Illinois  University  (») 57 

Rice 

State  Agricultural  Experiment  Station,  Arkansas  (?) 31 

Rockefeller  Foundation  (?) ...  

Rice— lysine  enhancement:  Boyce  Thompson  Institute  (?) 12 

Safety  -food:  Agricultural  Research  Service,  USDA  (») 28 

Salmon  production:  National  Bureau  of  Standards,  Department  of  Commerce  (>) .07  9 

Soil  management: 

Agricultural  Research  Service,  USDA  (?) 28 

Cooperative  Slate  Research  Service,  USDA .  2  50 

Texas  Tech  University  (»)_ 56 

Soil  management— tropical:  Agency  for  International  Development,  Department  of  State  (?)._  10 
Soil  pollution/toxicity:  Biomedical  and  Lnvironmental  Division,  Energy  Research  and  Develop- 
ment Administrate  («) 34.7                        13 

Soil  research:  United  States  Geological  Survey,  Department  of  the  Interior .  09  24 

Solar — crop/gram  drying,  shelter,  greenhouses.  Solar  Energy  Division,  Energy  Research  and 

Development  Adm.mstration  (>•) 1.8  13, 15 

Sorghum: 

Agency  for  International  Development,  Department  of  State  (?) 10 

Texas  Tech  University  (») 56 

State  Agricultural  Experiment  Station,  Texas  (?) 29 

Soybean: 

Cooperative  State  Research  Service,  USDA .5  50 

Southern  Illinois  University  (J) 57 

Standards— leaf  analysis  and  permeation  of  foodwraps:  National  Bureau  of  Standards,  De- 
partment of  Commerce ' .1  9 

Statistical  methodology— food  Statistics:  Statistical  Reporting  Service,  USDA .5  21 

Storage— fruits  and  vegetables:  Department  of  Defense. .02  5 

Sunflower— for  food:  Texas  Tech  University  (*)_ 56 

Taro:  Ccoperative  State  Research  Service,  USDA  to  University  of  Hawaii.. .075  50 

Toxicity— food/plants: 

Biomedical  and  Environmental  Division,  Energy    Research   and    Development  Admin- 
istration («)  ...  34. 7  13 
National  Center  for  Toxicological  Research,  Deparlment  ofjriealth,  Education  and  Welfare  (*).          20.  0                       34 
Transportation  of  farm  pioduce: 

Agricultural  Research  Service,  USDA  (?) 28 

Farmer  Cooperative  Service,  USDA  (?) 25 

Transportation  of  food:  Cooperative  State  Research  Service,  USDA .5 

Transportation— rural:  Southern  Illinois  University  (').. 57 

Wasie  usage— animal:  Err. ronmental  Protection  Agency  (?) 18 

Waste  usage— animal  and  plant:  USDA  (?)„ 49 

Water  management: 

Agency  for  International  Development,  Department  of  State  (?) 10 

Agricultural  Research  Service,  USDA  (?) 28 

Texas  Tech  University  (') 56 

United  States  Geological  Survey,  Department  of  the  Interior 3.13  24 

Weather  modification:  Research  Applied  to  Nat.onal  Needs,  National  Science  Foundation  (»)..  11 

Weather  modification— see  "climate." 

Wheat:  Rockefeller  Foundation  (?) 17 

Wind  energy— agricultural  machinery:  Solar  Energy  Division,  Energy  Research  and  Develop- 
ment Administration .-. 1.276  14 

See  references  and  foonotes  at  end  of  table. 
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1975  data. 

59.  II;  p.  138. 

FOOTNOTES 

1  See  list  of  references  above. 

2  Amount  of  funds  in  FY  1976  unknown. 

3  Amount  of  funds  listed  is  approximate. 

4  Amount  of  funds  listed  is  partial. 

1  Funds  awarded  to  ARS  and  Hamilton  Standard. 

6  Estimated  at  4  percent  of  total  effort. 

"Funds  awarded  to  SAES. 

6  Estimated  at  27  percent  of  total  effort. 

0  Estimated  at  24  percent  of  total  effort. 

in  Funds  awarded  to  ARS. 


73-859—76- 


APPEXDIX  C 

List  of  U.S.  Academic   Institutions    [nvolved    In   Agricultural 

Research 


APPENDIX  C 

List  of  U.S.  Academic  Institutions  Involved  in  Agi;k  ultukal 

Research 

state  agricultural  experiment  stations 

Auburn  University  (Alabama) — Auburn. 

University  of  Alaska — Fairbanks. 

University  of  Arizona — Tucson. 

University  of  Arkansas — Fayetteville. 

University  of  California — Berkeley. 

Colorado  State  University — Fort  Collins. 

University  of  Connecticut — Storrs. 

New  Haven,  Connecticut  (not  connected  with  a  university). 

University  of  Delaware — Newark. 

University  of  Florida — Gainesville. 

University  of  Georgia — Athens. 

University  of  Guam — Agana. 

University  of  Hawaii — Honolulu. 

University  of  Idaho — Moscow. 

University  of  Illinois — Urbana. 

Purdue  University  (Indiana)— West  Lafayette. 

Iowa  State  University — Ames. 

Kansas  State  University — Manhattan. 

University  of  Kentucky — Lexington. 

Louisiana  State  University  and  A&M  College — Baton  Rouge. 

University  of  Maine — Orono. 

University  of  Maryland — College  Park. 

University  of  Massachusetts — Amherst. 

Michigan  State  University — East  Lansing. 

University  of  Minnesota — St.  Paul. 

Mississippi  State  University — Mississippi  State. 

University  of  Missouri — Columbia. 

Montana  State  University — Bozeman. 

University  of  Nebraska — Lincoln. 

University  of  Nevada — Reno. 

University  of  New  Hampshire — Durham. 

Rutgers  University  (New  Jersey) — New  Brunswick. 

New  Mexico  State  University — Las  Cruces. 

Cornell  University  (New  York) — Ithaca. 

Geneva,  New  York  (not  connected  with  a  university). 

North  Carolina  State  University — Raleigh. 

North  Dakota  State  University — Fargo. 

Ohio  State  State  University — Columbus. 

Oklahoma  State  University — Stillwater. 

Oregon  State  University — Corvallis. 

Pennsylvania  State  University — University  Park. 

University  of  Puerto  Rico — Rio  Piedras. 

University  of  Rhode  Island — Kingston. 

Olemson  University  (South  Carolina) — Clemson. 

South  Dakota  State  University — Brookings. 

University  of  Tennessee — Knoxville. 

Texas  A&M  University — College  Station. 

Utah  State  University — Logan. 

University  of  Vermont — Burlington. 

Virginia   Polytechnic  Institute  and  State  University — Blacksburg. 

College  of  the  Virgin  Islands — St.  Croix. 

Washington  State  University — Pullman. 

West  Virginia  University — Morgantown. 

University  of  Wisconsin — Madison. 

University  of  Wyoming — Laramie. 

(105) 
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Alabama  AvV.M  University     Normal. 

l  ni\ ersity  <>'>'  Arkansas     Pine  Bluff. 

I  Delaware  State  *  iollege     I  K>ver. 

Florida  A\.M  University-    Tallahassee. 

Fort  Valley  State  College  (Georgia)     Fori  Valley. 

Kentucky  state  Universitj      Frankfort. 

Southern  University  i  Louisiana  i     Baton  Rouge. 

University  of  Maryland     Eastern  Shore  -Princess  Anne. 

Alcorn  State  University  (Mississippi)    -Lorman. 

Lincoln  University  (Missouri)     Jefferson  City. 

North  Carolina  A.&T  stair  Univ<  rsity  -Greensboro. 

Langston  University  (Oklahoma)     Langston. 

South  Carolina  State  College    Orangeburg. 

Tennessee  state  University-  -Nashville. 

Prairie  View  A.&M  University  (Texas)  —Prairie  View. 

Virginia  state  College— Petersburg. 

Tuskegee  Institute  (Alabama). 

NON-LAND  (.KANT  COLLEGES  AND  UNIVERSITIES  OTTERING  ACADEMIC  PRO- 
GRAMS IN  I'lll.  AGRICULTURAL  SCIENCES  AM)  or  RENEWABLE  NATURAL 
RESOURCES  ' 

Arkansas  State  College— Jonesboro. 

Humboldt  State  University  (California)-    Areata. 

California  State  University    -Fresno. 

California  State  Polytechnic  University — San  Luis. 

Southern  Illinois  University-  -Carbondale. 

Western  Illinois  University-  Macomb. 

Illinois  state  University-   Normal. 

Sforehead  state  University  (Kentucky) — Morehead. 

Eastern  Kentucky  University  —Richmond. 

Southwesl  Louisiana  University— Lafayette. 

Louisiana  Technical  University — Huston. 

Northwesl  Missouri  State  University — Maryville. 

University  of  Montana— Missoula. 

Oklahoma  Panhandle  State  College— GoodweU. 

Austin  Peay  State  University  ( Tennessee ) — Clarksville. 

Middle  Tennessee  State  University — Murfreesboro. 

Sul  Ross  state  Univerity  (Texas) — Alpine. 

West  Texas  state  University— Canyon. 

Last  Texas  state  University — Commerce. 

Sam  Houston  state  University  (Texas)     Huntsville. 

Texas  A  ami  F  University — Kingsville. 

Texas  Technical  University — Lubbock. 

Stephen  L.  Austin  state  University  (Texas)-    Nacogdoches. 

Southwest  Texas  state  University-    San  Marcos. 

Tarleton  state  College  (Texas) —  Stephen ville. 

University  of  Wisconsin— River  Falls. 

University  of  Wisconsin  —Stevens  Point. 

University  of  Arkansas     Monticello. 

Arkansas  Polytechnic  College     Russellville. 

California  state  University-    Chico. 

California  State  polytechnic  University — Pomona. 

Fort  Lewis  College  (Colorado)    -Durango. 

Fort  Hays  State  College  <  Kansas)      Fort  Hays. 

Western  Kentucky  University     Bowling  Green. 


1  List  of  colleges  was  obtained  from  the  Statistical  Report  1976  of  the  American  Asso 
elation  of  University  Agricultural  Administrators.  The  two  groups  of  schools  represent, 
tirst.  those  who  had  activ<>  research  programs  funded  in  1975,  and  second,  schools  thai 
received  no  research  funding  in  l'.tTo. 
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resouces — Continued 

Murray  State  University  (Kentucky) — Murray. 
Southeast  Louisiana  University- — Hammond. 
Northeast  Louisiana  University — Monroe. 
Northwest  Louisiana  University — Natchitoches. 
Nichols  State  University  (Louisiana) — Thibodaux. 
Western  Michigan  University — Kalamazoo. 
Southeast  Missouri  State  University — Cape  Girardeau. 
Northeast  Missouri  State  University — Kirkville. 
Southwest  Missouri  stare  University — Springfield. 
Central  Missouri  stale  University — Warrensburg. 
Tennessee  Technical  University — Cookeville. 
University  of  Wisconsin — Platteville. 
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APPENDIX  D 

Hearing  Particulars 

The  following  is  a  list  of  the  people  who  appeared  before  the  Subcommittees 
in  their  ten  days  of  hearings  held  in  June,  September  and  October  of  1975. 
There  were  50  participants  in  all  representing  Federal  and  State  government, 
universities,  private  industry,  and  private  non-profit  research  organizations. 
Two  of  the  witnesses,  Robert  W.  Long  and  Orville  G.  Bentley,  appeared  twice. 
In  June,  Long  and  Bentley  presented  a  joint  statement  on  behalf  of  the  Agri- 
cultural Research  Policy  Advisory  Committee  (ARPAC)  in  their  capacity  as 
cochairmen  of  that  committee.  Bentley  testified  again  in  September  on  behalf 
of  ARPAC,  reporting  on  the  ARPAC  sponsored  conference  on  research  to  meet 
United  States  and  world  food  needs  held  in  Kansas  City  in  July  1975.  Long 
testified  again  in  October  in  his  capacity  as  Assistant  Secretary  for  Conservation, 
Research  and  Education  of  the  Department  of  Agriculture.  It  should  also  be 
pointed  out  that  two  days  of  hearings  (October  24  and  25)  were  held  outside 
of  Washington,  D.C.  Sites  of  these  hearings  were  the  University  of  Missouri 
in  Columbia ;  the  Federal  Building  in  Pine  Bluff,  Arkansas ;  and  Texas  A&M 
University  in  College  Station. 

June  25,  1975 : 

Dr.  Sylvan  H.  Wittwer,  director  of  the  Michigan  State  University  Agriculture 
Experiment  Station,  appearing  as  chairman  of  the  Board  on  Agriculture 
and  Renewable  Resources,  National  Academy  of  Sciences. 
June  26,  1975 : 

Robert  W.  Long  and  Dr.  Orville  G.  Bentley,  cochairmen,  Agricultural  Re- 
search Policy  Advisory  Committee  (joint  statement). 
September  23,  1975 : 

Dr.  Sterling  Wortman,  vice  president,  The  Rockfeller  Foundation. 

Esther  Peterson,  consumer  adviser,  Giant  Focd,  Inc. 
September  24,  1975 : 

T.  W.  Edminster,  Administrator,  Agricultural  Research  Service,  U.S.  Depart- 
ment of  Agriculture. 

Dr.  Thomas  S.  Ronningen,  Associate  Administrator,  Cooperative  State  Re- 
search Service,  U.S.  Department  of  Agriculture,  accompanied  by  Dr.  Ed- 
ward C.  Miller,  Deputy  Administrator,  Program  Operations,  Evaluation 
and  Analysis ;  and  Dr.  Clare  I.  Harris,  Deputy  Administrator,  Agriculture, 
Rural  Development,  and  Consumer  Service  Programs,  U.S.  Department  of 
Agriculture. 

Dr.  Orville  G.  Bentley,  cochairman.  Agricultural  Research  Policy  Advisory 
Committee  and  dean,  College  of  Agriculture,  University  of  Illinois,  Cham- 
paign-Urbana,  Illinois. 
September  25,  1975 : 

Dr.  Richard  J.  Aldrich,  president,  Agricultural  Research  Institute,  Columbia, 
Mo.,  accompanied  by  William  L.  Brown,  president,  Pioneer  Hi-Bred  Inter- 
national, Inc. :  Ralph  E.  Baumheckel.  production  research  manager,  Agri- 
cultural Equipment  Division,  International  Harvester  Co. :  William  L. 
Hollis,  science  coordinator,  National  Agricultural  Chemicals  Association : 
Harold  L.  Wilcke.  consultant,  retired  corporate  vice  president  for  research, 
Ralston  Purina  Co. ;  and  S.  G.  Younkin,  vice  president.  Agricultural 
Research,  Campbell  Soup  Co. 

Adolph  Clausi,  vice  president  for  corporate  research,  General  Foods  Corp., 
White  Plains,  N.Y. 

Dr.  Karl  F.  Mattil,  director,  Food  Protein  Research  and  Development  Center, 
Texas  A.  &  M.  University,  College  Station,  Texas. 
September  30, 1975 : 

Hon.  Frederick  W.  Richmond,  a  Member  of  Congress  from  the  State  of 
New  York. 

Dr.  Glenn  R.  Pound,  doan  CoIIp^p  of  Agriculture  and  Life  Sciences,  Uni- 
versity of  Wisconsin,  Madison,  Wisconsin. 

(Ill) 
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September  30.  1976-  continued 

Charles      A.      Komine.     economist,      Ifidwesl      BoSCarcfa      Institute.      Km 
City,  Missouri.,  accompanied  by  Bruce  W.  Macy,  assistant  director,  Eco- 
nomic- ,v  Management  Science  Division;  Ivan  C.  Smith,  senior  advisor  for 
Environmental  science. 
I  tctober  224,  1975: 

Othal  E.  Brand,  president,  Griffin  &  Brand,  Inc.,  McAllen,  Texas. 

Dr.  Barry  Commoner,  director,  Center  for  the  Biology  of  Natural  Systems, 
Washington  University,  st.  Louis.  Missouri. 

Dr.    Edward    II.   Glass,   professor  of  entomology  and  head  of  department, 
New    York    State    Agricultural   Experiment   Station,    Cornell    University, 
Geneva,  New  York. 
October  2,  1975 : 

Dr.  William  E.  Hueg,  deputy  vice  president,  Institute  of  Agriculture,  For- 
estry and  Home  Economics,  University  of  Minnesota,  Minneapolis 
Minnesota. 

Robert  W.  Long,  Assistant  Secretary  for  Conservation,  Research  and  Edu- 
cation,  U.S.   Department  of  Agriculture,  accompanied  by  Dr.   David  J. 
Ward,  Research  Planning  and  Coordination  office  of  the' Secretary,  U.S. 
Department  of  Agriculture. 
October  24,  1975 : 

Dr.  Chris  J.  Johannsen,  State  Extension  Agronomy  Specialist — Land  Use, 
University  of  Missouri,  Columbia,  Missouri. 

Dr.  David  J.  Barr,  Department  of  Mining,  Petroleum,  and  Geological  En- 
gineering, School  of  Mines  and  Metallurgy,  University  of  Missouri,  Rolla, 
Missouri. 

Dr.  John  Kenneth  Gohagan,  assistant  professor,  Center  for  Development 
Technology.  Washington  University.  St.  Ivouis.  Missouri. 

Dale  Starkey,  Missouri  Department  of  Conservation,  Forestry  Division 
Columbia,  Missouri. 

Ival  D.  Persinger,  assistant  State  soil  scientist.  Soil  Conservation  Service, 
Columbia.  Missouri. 

Dr.  Norton  Strommen,  National  Oceanic  and  Atmospheric  Administration 
Center  for  Climatic  and  Environmental  Assessment,  Columbia,  Missouri. 

Dr.  Hi.  C.  -v.  Range,  professor  and  chairman.  Department  of  Agronomy. 
University  of  Missouri,  Columbia,  Missouri. 

Dr.  Wayne  L.  Decker,  chairman.  Department  of  Atmospheric  Science,  Uni- 
versity of  Missouri,  Columbia,  Missouri. 

Mr.  L.  C.  "Clell"  Carpenter,  vice  president,  Midcontinent  Farmers  Asso- 
ciation, Columbia.  Missouri. 

Dr.  James  E.  Martin,  vice  president  for  agriculture,  University  of  Arkansas, 
Fayetteville,  Arkansas. 

Dr.  Morris  F.  Cranmer,  director,  National  Center  for  Toxicological  Research, 
Food  and  Drug  Administration,  Pine  Bluff,  Ark.,  accompanied  by  Dr. 
David  Smith,  executive  director,  National  Center  for  Toxicological  Re- 
search, Pine  Bluff,  Arkansas. 

Francis  J.  Williams,  resident  director,  University  of  Arakansas  Rice  Branch 
Experiment  Station,  Stuttgart,  Ark.,  accompanied  by  Dr.  Lloyd  Warren, 
director.  Arkansas  Agricultural  Experiment  Station.  Fayetteville. 
Arkansas. 

Jack   Justus,   vice   president,   Arkansas  Farm   Bureau   Federation,   accom- 
panied by  Nick  Hargrove,  vice  president  and  W.  F.  Wright,  staff  member, 
Arkansas  Farm  Bureau  Federation. 
October  25, 1975 : 

Dr.  Dudley  Smith,  assistant  director,  Texas  Agricultural  Experiment  Sta- 
tion, College  Station,  Tex. 

Dr.  Perry  L.  Adkisson,  head  of  the  Department  of  Entomology,  Texas 
A.  &  M.* University,  College  Station,  Tex. 

Dr.  Frederick  R.  Miller,  assistant  professor  of  sorghum  breeding,  Soil  and 
Crop  Sciencies  Department,  and  Dr.  Lloyd  W.  Rooney.  associate  professor 
of  cereal  chemistry,  Soil  and  Crop  Sciences  Department,  Texas  A.  &  M. 
University.  College  Station.  Tex. 

Dr.  Wayne  A.  Le  Pori.  assistant  professor  of  crop  mechanization.  Depart- 
ment of  Agricultural  Engineering;  Dr.  Charles  G.  Coble,  assistant  pro- 
fessor of  crop  mechanization,  Department  of  Agricultural  Engineering: 
and  Dr.  Ronald  D.  Lacewell,  associate  professor  of  resource  economics, 
Department  of  Agricultural  Economics,  Texas  A.  &  M.  University,  College 
Station,  Tex. 
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APPENDIX  E 

The  Funding  and  Extent  of  Performance  of  Food-Related 
Agricultural  Research 

Material  gathered  during  the  hearings,  along  with  material  sub- 
mitted for  the  record,  and  additional  data  obtained  for  fiscal  year 
1976.  was  utilized  in  order  to  establish  the  sources  of  support  for 
food-related  research  (in  terms  of  funds  provided)  and  the  performers 
of  that  research  (in  terms  of  funds  expended).  The  data  used  for  this 
portion  of  the  analysis  is  tabulated  in  tables  I  and  II,  and  depicted 
graphically  in  figures  I,  2,  and  3.  These  tables  and  graphs  do  not  at- 
tempt to  identify  the  authority  for  granting  of  funds — that  is,  the 
Hatch  Act,  and  so  forth.  However,  discussion  of  the  particulars  of 
funding  does  follow  this  general  section,  which  summarizes  the  find- 
ings in  relation  to  funding  and  performance  of  research  for  fiscal 
year  1976. 

PUBLIC    FUNDS    FOR    FOOD-RELATED    RESEARCH    TOTAL    ABOUT    6  5    PERCENT 

It  was  found  that  Federal  appropriations  to  individual  agencies 
for  areas  related  to  food-research  accounted  for  about  47  percent  of 
the  funds  available  nationally  for  such  research  in  fiscal  year  1976. 
The  States  contributed  another  18-19  percent,  bringing  the  total  public 
support  to  65-66  percent.  Private  industry  also  played  a  significant 
role  in  the  provision  of  funds,  accounting  for  approximately  32  per- 
cent of  the  total  available.  Nonprofit  institutions  were  responsible  for 
about  1  percent  of  the  funds,  and  non-land-grant  universities  con- 
tributed about  1-2  percent  for  research  related  to  food.  See  figure  1, 
for  a  graphical  presentation,  and  table  I,  for  a  complete  listing  of 
these  data.  Footnotes  to  the  table  explain  sources  of  information 
and/or  methods  used  to  estimate  figures. 
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TABLE  I. 

FUNDING  OF  FOOD-RELATED  RESEARCH,  FY  76 
(mill  ion  of  dol lars) 


CLASSIFICATION 


ORGANIZATION 


SUBDIVISION/ 
PROGRAM/ LABORATORY 


AMOUNT  OF 
FUNDINC 


REFERENCE 


FEDERAL 
GOVERNMENT 


TOTAL:  564.81 


Dept .  of  Agri- 
culture (USDA) 


TOTAL:  314.99 


Agricultural  Re- 
search Service  (ARS) 


209.115 


Fanner   Cooperative 
Service    (FCS) 

0.965 

2 

Economic   Research 
Service    (ERS) 

23.334 

3 

Statistical    Reporting 
Service    (SRS) 

0.5 

4 

Cooperative  State  Re- 
search Service  (CSRS) 


81.083 


Dept.  of  National  Bureau  of 

Commerce  (DOC)     Standards  (NBS) 


TOTAL:  34.99 


National  Oceanic  4  Atmos-  34.42 
pheric  Administration 
(NOAA)  (National  Marine 
Fisheries  Service) 


Dept.  of  State 
(DOS) 


TOTAL:  49.218 


Agency  for  Inter- 
national Development 
(AID) 


49.218 


Dept.  of  In- 
terior (DOI) 


U.S.  Geological 
Survey  (USGS) 


4.397 


TOTAL:  4.39  7 
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TABLE  I.   (continued) 


SUBDIVISION/  AMOUNT  OF 

CLASSIFICATION       ORGANIZATION       PROGRAM/ LABORATORY       FUND.ING 


Dept .  of  Health,   National  Insitutes        53.0 

Education  &  Wei-  of  Health  (Mri) 

fare  (HEW) 

Food  &  Drug  15.3 

TOTAL:  68.3       Administration  (FDA) 


Energy  Research   Biomedical  and  39.7  12 

and  Development    Environment  (BER) 

Admin.  (ERDA) 

Solar  Energy  (SE)  3.33  13 

TOTAL:  43.03 


Dept.  of  Defense   U.S.  Army  Natick  Dev, 
(DOD)  (NDC) 

TOTAL:  15.615     Letterman  Army  Inst, 
of  Research  (LAIR) 


thority  (TVA) 


TOTAL:  6.0 


15.615  14 


Environmental     Agricultural  Pollution     3.894  15 

Protection        Control  (APC) 

Agency  (EPA) 


TOTAL:  14.73 


Alternate  Pest 

Management  (APM) 

1.5 

16 

Health  &  Ecological 

Effects  (HEE) 

6.187 

17 

Effects  of  Pollutants 
(EP) 

2.5 

18 

Food  Products  Industry 
(FPI) 


Tennessee         In-House  Programs  6.0  20 

Valley  Au- 


lis 


lABLt    I.       (cent  lnuod) 


' 


sukdiv: 

■ 


• 


Nat  ional  S< 
Foundat  ion 


TOTAL:  33.55 


Direct 
Biolof . 
Eehavioral ,  & 
Social  Sc  i 
(BBSS) 


Direct 
Astronomi 

Atmospheric  ,  Earth 
&  Ocean  Sciences 
(AAEO) 


Directorate  lor 
S.cient  i 

nological  &  Inter- 
national Affairs 
(STIA) 


.55 


Ford  Foundation    Foreign,  Extra-raural 
(FF)  Proerams 


3.553 


25 


NON-PROFIT 


35 


INSTITUTIONS 
TOTAL:    15.273 


TOTAL:  3.553 


Rockefeller       Conquest  of 
Foundation  (RF)    Hungei 


TOTAL:  7.7 


Quality  of  Environ- 
ment (QE) 


7.0 


Equal  Opportunity  (EO) 


Kellogg  Foun- 
dation (KF) 


Fore  ign 


27 


TOTAL:  0.370 


American  Indian 
Project  s 


TOTAL:    19.32 
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TABLE  I.   (continued) 


CLASSIFICATION       ORGANIZATION 


SUBDIVISION/ 
PROGRAM/ LABORATORY 


AMOUNT  OF 

FUNDING 


C.F.  Kettering    Yellow  Springs 
Foundation  (CFK)   Laboratory  (YSL) 


TOTAL:  1.9 


Extra-mural 


.25 


28 


Boyce  Thompson    Institute  for 
Institute  (BTI)    Plant  Res.  (from 

endowments)  (IPR) 
TOTAL:  1.5 


1.5 


Mid-West  Re-      In  House  Programs 

search  Institute 

(MRI) 


0.25 


TOTAL:  0.25 


Grouped  by  Interest: 


PRIVATE 
INDUSTRY 


Food  Industry 

(1973  best  available  information) 


TOTAL:  393.0 


Other  Food-Related 
(Estimate  only) 


30 


STATE  GOVERN- 
MENTS 


Appropriations  to  Non-Land 
Grant  Universities 


1.968 


4: 


TOTAL:  230.22 


Appropriations  to  SAES  &  Colleges 
of  1890 


32 
NON-SAES 
UNIVERSITIES 


Nine  Universities   See  33. 


19.32 


33 


TOTAL  FUNDING 

KTED:  1,242. 


L20 


PERFORMERS  OF  FOOD-RELATED  RESEARCH,  FY  76 
(and  sources  of  funds) 


(millions  of  dollars) 


PERFORMING 

PERFORMING 

AMOUNT  OF 

SOURCE  OF 

REFERENCE 

CLASSIFICATION 

ORGANIZATION 

SUBDIVISION/ 

PROGRAM/ 

LABORATORY 

EFFORT, 
BY  FUNDS 

FUNDS* 

Dept.  of 

Agr icu ltural 

205.728 

ARS 

1 

Agriculture 

Research  Ser- 

FEDERAL 

(USDA) 

vice  (ARS) 

1.645 

DOS;  AID 

8 

GOVERNMENT 

TOTAL  EX- 
PENDED, IN- 

2.8 

ERDA;  SE 

13 

HOUSE  RE- 
SEARCH: 236.32 

1.558 

EPA;  APC 

15 

TOTAL  EX- 

Farmer Coopera- 

0.965 

FCS 

2 

PENDED,  IN- 

tive  Service 

HOUSE  RESEARCH: 

(FCS) 

351.62 

Economic  Resear 

ch 

Service  (ERS) 

23.334 

ERS 

3 

Statistical 

0.5 

SRS 

4 

Reporting  Service 
(SRS) 


Dept.  of        National  Bureau     0.57 
Commerce  (DOC)   of  Standards  (NBS) 


TOTAL  EX-  National  Marine    22.07  7 

PENDED,  IN-  Fisheries  Service 

HOUSE  RE-  (NOAA) 
SEARCH:  22.647 


Dept.  of        U.S.  Geological 
Interior  (DOI)   Survey  (USGS) 


0.385 
4.397 


DOS;  AID 
USGS 


TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 4.782 
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TABLE  II.   (continued) 


CLASSIFICATION 


PERFORMING 
ORGANIZATION 


PERFORMING 
SUBDIVISION/ 
PROGRAM/ 
LABORATORY 


AMOUNT  OF    SOURCE  OF 
EFFORT,       FUNDS 
BY  FUNDS 


Dept .  of         National  In-      20.0 
Health,  Educa-   stitutes  of 
tion,  &  Welfare   Health  (NIH) 


TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 35.3 


Food  &  Drug       15.3 

Administration 

(FDA) 


Energy  Re- 
search and 
Development 
Admin.  (ERDA) 


National  Labs 


27.858 


ERDA;  BER,  SE 


12,  13 


TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 2  7.858 


Dept.  of  U.S.  Army  Natick 

Defense  (DOD)  Development  Cen- 
ter 0.774    DOD 

TOTAL  EX-  Letterman  Army 

PENDED,  IN-  Institute  of  Re- 

HOUSE  RE-  search 
SEARCH:  10.774 


Environmental 
Protection 
Agency  (EPA) 

TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 5.582 


Agricultural        .662 
Pollution  Control 


Health  & 

Ecological 

Effects 


Effects  of 
Pollutants 


Food  Products 
Industry 


3.465 


1.325 


15 


17 


L2 


)•> 


TABLK  II.  (cont  inui-d  ) 


"INC 
..AT  ION 


PERFORM  INC 

PROCRAM/ 
LABOR A . 


FUNDS 


Tennessee 

. 

Authority 
(TVA) 


In-House 


2G 


TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 6.0 


Unidentified  Federal 
Agency  Performers 


2.162 


15-19 


TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 


C.F.  Kettering   Yellow  Springs      1.65 
(CFK)  Laboratory  (YSL) 


NON-PROFIT 

INSTITUTIONS 

TOTAL  EXPENDED, 
IN-HOUSE  RE- 
SEARCH: 8.54  7 


28 


TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 1.65 


Unidentified 

Unidentified 

1.95 

RF 

26 

Performers 

Performers 

0.335 

NSF 

21 

0.592 

DOC; 

NOAA 

7 

TOTAL  EX- 

— 

ARS 

36 

PENDED,  IN- 

HOUSE  RE- 

SEARCH: 0.92  7 
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TABLE  II.   (continued) 


CLASSIFICATION 


PERFORMING 
ORGANIZATION 


PERFORMING 
SUBDIVISION/ 
PROGRAM/ 
LABORATORY 


AMOUNT  OF    SOURCE  OF 

EFFORT,      FUNDS 
BY  FUNDS 


Rockefeller     Conquest  of   , 
Foundation      Hunger,  In- 
(RF)  House  Programs 


26 


TOTAL  EX- 
PENDED, IN- 
HOUSE  RE- 
SEARCH: 0.77 


Boyce  Thompson   Institute  for 
Institute       Plant  Research 
(BTI) 


1.5 

BTI 

1.5 

CSRS,  RF,  FF 

and  Private 

Industry 

29 


TOTAL  EX- 

PENDED, IN- 

HOUSE  RE- 

SEARCH: 3.0 

Mid-West 

In-House 

0.08 

MR  I 

34 

Research 

Programs 

0.01 

STATE 

Institute 

0.07 

U.S.  Congress  ; 
OTA 

34 
34 

TOTAL  EX- 

0.09 

Private  Industry 

34 

PENDED,  IN- 

HOUSE  RE- 

SEARCH: 0.25 

PRIVATE 
INDUSTRY 

TOTAL  EXPENDED, 
IN-HOUSE  RESEARCH: 
381.32 


Individual  Performers 
Could  Not  Be  Separated 


68.0 

Self-Funding 

37 

4.06 

DOD 

14 

1.761 

USDA;  ARS 

1 

0.1 

ERDA;  SE 

13 

3.151 

DOC;  NOAA 

7 

4.25 

EPA;  EP;  FPI, 

HEE 

17-19 
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TABLE    11.       (cont  i 


CLASSIFICATION 


PERFORMING 
ORGANIZATION 


PERFORMING 

PROGRAM/ 
LABORATORY 


AMOUNT  OF    SOURCE  OF 
BY  FUNDS 


REFERENCE 


SAES    UNIVER- 
S1T1LS/COLLECES 
OF    1890 

TOTAL  EXPENDED, 
IN-HOUSE    RESEARCH: 
349.37 


Individual 

Led  as 
Performers 


2.064 

EPA;    APC 

0.675 

EPA;    APM 

0.881 

USDA;    ARS 

10.31b 

DOS;    AID 

80.737 

USDA;    CSRS 

94.672 

Federal    Government    1 

2  5.0 

Invite    Indust  ry                 37, 

38 

228.252 

State   Appropria- 
tion*                               31 

0.25        CFK 
0.10        KF 
1.10        RF 


a-Profit  Institutions  Total 


NON  SAES-AFFIL1ATED 

41 
UNIVERSITIES 

TOTAL  EXPENDED, 
IN-HOUSE  RESEARCH: 
98.892 


Individual  Universities 
Were  Not  Identified  as 
Performers 


33.0 

HEW  ; 

44 

0.242 

DOS;    AID 

8 

0.346 

USDA;    CSRS 

5 

0.714 

DOC;    NOAA 

7 

0.745 

USDA;    ARS 

1 

0.781 

DOD 

14 

0.4 

ERDA;    SE 

13 

1..^ 

ERDA;    BLR 

12 

48.228  Federal  Government,  Partial 
Total 


30.15  NSF  39 

19.32  Self-Funding  32 

0.728  Private  Industry  40 

0.1  KF  27 

0.366  RF  26 
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TABLE  II.   (continued) 


CLASSIFICATION 


PERFORMING 
ORGANIZATION 


PERFORMING 
SUBDIVISION/ 
PROGRAM/ 
LABORATORY 


AMOUNT  OF 
EFFORT, 
BY  FUNDS 


SOURCE  OF 
FUNDS 


STATE/LOCAL 

42 
GOVERNMENTS: 

TOTAL  EXPENDED, 
IN-HOUSE  RESEARCH: 
7.89 


Individual  Performers 
Were  Not  Identified 


7.89 


FOREIGN  NON- 
PROFIT INSTI- 
TUTIONS 

TOTAL  EXPENDED, 
IN-HOUSE  RESEARCH: 
37.437 


Individual  Performers 
Were  Not  Identified 


.0.079 

DOS;  AID 

8 

3.553 

FF 

25 

0.18 

KF 

27 

2.95 

RF;  PROGRAMS 

26 

0.675 

RF;  STUDENT- 

SUPPORT 

26 

TOTAL  EXPENDITURES 
FOR  RESEARCH  REPORTED: 


73-859  O  -  76  -  10 
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Sources  oi  [niobmatk  \  101  Tables  i   wn  ti 

l.  ahs.  Information  provided  by  B.  Hawker,  Davenport,  and  E.  Wimmer. 

_  PCS,  Information  provided  by  M.  Goodwin. 

■"..  BBS,  Information  provided  by  a.  Johnson. 

4.  BBS,  Information  provided  by  Klbler. 

5.  CSBS,  Information  provided  bj  EL  Aismeyer. 

ft  DOC,  ii  :  p.  ]"■■!'.•:  Information  confirmed  by  8.  Basberry,  M 

7.  noaa,  Information  obtained  Prom  I..  Pass. 

B  AID,  II:  p.  L098;  revised  by  M.  RechdgL.  Jr.  oi  aid. 

'•'.  DOI,  ii:  p.  1098;  data  for  fiscal  year  1976  supplied  by  J.  Place,  DSGfi 

10.  HEW,    ii:   p.    L048;   revised  by   Dr.   .M.   Mehlman   of  Mil.   The   Mil   also 

reports  about  $100  million  going  Into  secondary  nutrition  research,  i.e.. 
the  effects  of  nutrients  on  various  diseases,  and  so  on.  This  type  of  re- 
search is  primarily  health-related  and  lias  therefore  not  been  included  In 
the  NTH  total  for  purposes  of  this  report 

11.  PCST  Report  fiscal  year  1976,  EI:  p.  1028;  confirmed  by  Delano  Merriweather 

Of  III  AY. 

12.  ERDA,  II:  pp.  mi-ill":  additional  facts  from  Simpson  and  K.  Conaway. 

13.  ERDA,  II:  pp.  1116  1117:  additional  data  from  W.  Cherry  and  I..  V,  Divone. 

14.  DOD,  II  :  pp.  1043  1044  :  and  Col.  Stanley  C.  White. 

15.  EPA,  II  :  p.  1122  :  with  additional  information  from  Darwin  Wright. 

16.  EPA,  II  :  i>.  1123:  with  additional  information  from  Darwin  Wright. 

17.  EPA,  EI:  p.  1PJ3;  funding  breakdown  from  Torn  WaddelL 

18.  EPA,  EI:  p.  1124  :  funding  breakdown  from  Tom  WaddelL 

19.  EPA,  EI:  p.  1124  ;  additional  information  supplied  by  Tom  WaddelL 

20.  TV  A.  EI:  pi  1132. 

21.  NSP,  II  :  p.  1127  ;  reviewed  by  R.  Staples,  and  Dillon. 

22.  NSP,  information  from  R.  Warder. 

23.  NSF,  EI:  p.  1127;  additional  information  provided  by  Dillon. 

24.  XSF.  II :  p.  1127  ;  additional  information  from  Dillon. 

25.  Ford  Foundation,  information  supplied  by  Lowell   Hardin:   107."  data. 
20.   Rockefeller  Foundation.  John  Pino  and  II  :  p.  1104. 

27.  Kellogg:  Foundation,  information  provided  by  Gary  W.  King. 

28.  C.  F.  Kettering  information  provided  by  Marvin  Lanborg. 

29.  Rovee  Thompson  Institute  information  provided  by  Richard  Wellman. 

30.  Aldolph  S.  Clausi  of  General  Foods  Corp.  testified  on  September  25,  1975, 

(II;  p.  265)  that  the  entire  food  industry  spent  $268  million  on  research 
and  development  in  1073.  according  to  an  XSF  survey.  This  was  the  best 
available  hard  data  on  private  industry  support  for  food-related  research 
presented  during  the  hearings.  The  rest  of  the  food-related  research:  i.e.. 
for  machinery,  fertilizers  pesticides,  was  derived  from  table  6  of  the 
article  hy  H.  L.  Wilke  and  IT.  B.  Sprague  submitted  for  the  record.  II  :  pp. 
1136-43.  In  this  table,  (II :  p,  1140)  the  "interest"  of  the  Industry  is  listed 
at  teft.  The  results  for  107.">  are  based  on  projections  made  by  the  industries 
themselves  in  1007.  in  response  to  a  survey.  If  was  difficult  to  separate 
out  the  food-industrv  classes,  but  approximately  $200  million  oonhl  he 
attributed  to  these.  This  does  not  differ  too  greatly  from  the  XSF  estimate 
ahove,  especially  since  the  survey  did  not  achieve  100  percent  coverage. 
The  other  categories  which  should  he  added  to  the  total  for  food-related 
research  are:  "chemicals":  part  of  the  "chemicals,  feed.  food,  pesticides 
and  fertilizers"  grouping :  and  part  of  the  "machinery"  grounlng.  This 
would  add  about  $100  to  $150  million  to  the  $20S  million  mentioned  above. 
Data  on  private  industry  efforts  is  extremely  difficult  to  obtain.  The  ARI 
is  presently  conducting  a  new  survey  of  R.  &  D.  expenditures  hy  industry 
and  expects  results  to  he  available  in  1070.  The  total  of  about  *303  million 
shown  on  this  table  conld  he  high  or  low  bv  as  much  as  $r>0  to  $100  million 
and  should  therefore  be  considered  as  only  an  estimate. 

31.  Data  for  State  government  funding  of  agriculture  research  to  SAFS  obtained 

from  USDA,  R.  Alsmever  and  F.  Davis.  An  estimate,  provided  by  Aismeyer. 
of  about  $0..r>  million  has  been  arMed  for  the  Colleges  of  1890.  Only  food- 
related  rese«rch  funding  included. 

32.  Data   for  non-SAFS  universities  obtained  bv  adding  iin  the  amounts  on  the 

xsf  list:  Total  Fife  sciences  Fxpendi'ures  in  Universities  and  Col- 
Leges  .   .   .    1975;    "Agricultural    Sciences"    and    subtracting    the    federally 
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funded  R.  &  D.  for  that  same  list  of  universities.  Note  that  only  the  first 
100  ranked  universities  (in  order  of  funding)  were  used.  The  universities 
affiliated  with  SAES  were  not  counted.  This  list  did  not  break  out  non- 
food research ;  i.e.,  tobacco,  cotton  fiber,  and  so  on.  The  list  was  provided 
by  James  Hoehn  of  the  NSF.  The  non-SAES  university  funds  identified  in 
this  survey  as  provided  by  non-Federal  Government  funding  organizations, 
totaling  0.5  million  were  also  subtracted  from  this  figure.  Note  that  some 
of  the  funding  for  non-SAES  universities  may  be  coming  from  private 
industry  or  from  State/local  governments.  It  was  not  possible  to  obtain 
data  to  break  this  out. 

33.  Universities  counted:   University  of  Washington,  Harvard,  Columbia  Uni- 

versity, Yale,  Duke,  Iowa  State  University  of  Science  and  Technology; 
Vanderbilt,  University  of  Puerto  Rico  (Mayaguez),  and  University  of 
Kansas. 

34.  MRI  information  provided  by  Charles  Romine ;  fiscal  year  1975  figures. 

35.  Not  all  nonprofit  organizations  performing  agricultural  research  are  covered 

here.  Others  would  include  Stanford  Research  Institute  and  the  Food 
Institute  (Chicago).  Cooperatives  often  support  agricultural  research 
projects  as  well.  These  are  usually  financed  by  specific  industries,  how- 
ever, and  would  therefore  probably  have  been  counted  in  the  private  in- 
dustry category. 

36.  ARS  may  also  give  some  grants  to  nonprofit  institutions.  They  were  not  able 

to  separate  these  out  of  the  total  figure  of  $0,745  million  going  to  non- 
SAES  universities. 

37.  Discussions  with  Howard  Sprague  of  U.S.  AID,  who  works  with  the  ARI, 

indicated  that  most  of  the  industry  funding  is  going  for  their  own  R.  &  D. 
activities.  The  total  of  $393  million  shown  in  table  I  has  had  approximately 
$25  million  subtracted  which  goes  to  SAES.  The  total  shown  here  probably 
accounts  partially  for  the  nonagreement  between  total  funds  and  total  re- 
search efforts  in  tables  I  and  II  since  universities  and  nonprofit  institutes 
may  also  be  counting  some  of  the  same  funds. 

38.  USD  A,  additional  information  from  E.  Miller. 

39.  Although  some  NSF  funding  does  go  to  universities  with  SAES,  it  was  stated 

that  funding  goes  to  the  academic  departments  and  does  not  have  any  im- 
pact on  the  research  efforts  of  the  SAES.  This  information  obtained  from 
Dillon  of  NSF. 

40.  It  was  not  possible  to  get  a  complete  listing  of  State  appropriations  to  non- 

SAES  universities  since  no  organization  or  agency  gathers  this  data.  In 
1975,  however,  the  American  Association  of  University  Agricultural  Ad- 
ministrators (AAUAA)  surveyed  47  U.S.  universities  and  colleges  outside 
the  land  grant  system  which  would  be  eligible  for  membership  on  the 
AAUAA.  The  list  of  institutions  appears  in  Appendix  C.  They  found  that 
in  1975  agricultural  research  programs  at  these  academic  institutions 
totaled  about  $4,344  million  of  which  $1,968  million  came  from  State  ap- 
propriations, $1,648  million  came  from  the  Federal  Government,  and  $0,728 
came  from  other  sources,  such  as  private  industry.  Dr.  Jim  Dollahon,  dean 
of  the  College  of  Agriculture,  Universitv  of  Wisconsin  (River  Falls),  and 
chairman  of  the  AAUAA,  provided  this  data.  Note  that  work  in  nonagri- 
cultural  departments,  which  may  be  food  related,  was  not  covered  in  this 
survey. 

41.  If  an  organization  identified  a  funding  recipient  as  an  academic  department 

outside  the  college  of  agriculture  but  within  an  SAES-affiliated  university, 
this  was  counted  as  "non-SAES."  For  examnle,  SE ;  ERDA  gave  a  grant  to 
the  Civil  Engineering  Department  at  the  University  of  Massachusetts  to 
develop  wind  energy  systems  for  farm  homes.  This  was  considered  to  be 
"non-SAES." 

42.  State  and/or  local  governments  may  perform  more  research  than  is  indi- 

cated here.  For  instance,  some  States  maintain  a  "chemists  office"  which 
could  perform  agricultural  research.  There  is  no  central  listing  of  such 
research  activities  on  the  part  of  Sfate  and  local  governments. 

43.  This  figure  probably  includes  the  $1,648  million  reoorted  by  agricultural  units 

in  non-lnnd-grant  academic  institutions  as  noted  in  footnote  40.  Some  food- 
relnted  research  also  occurs  in  departmental  limits  other  than  agriculture, 
therefore  accounting  for  the  higher  figure  of  $15,228  million  reported  here. 
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Additionally,    the    NOT   amounts  have   been   kepi  me  of 

their  grant!  may  be  to  DonagricnltnraJ  departments  within  Land-franl  oni- 
vereit  lee.  Bee  foot  note  88 

•H  HEW,  Mil;  information  provided  by  Dr.  M.  Mrhlman.  Estimate!  of  intra- 
nmral    Ponding   for   fOOd-related    research    woro   .Slo   to  20   million   ami    |20 

million  is  shown  for  Niii  In-house  researcfa  in  tabic  ii.  The  deeignatioo 
of  the  remaining  $38  million  was  not  Identified  at  the  time  of  preparation 

Of   this    report.    We   have  chosen   to   place   this  amount    in   the   "non  SAKS 

affiliated  universities'"  category  since  the  nth  grantfl  probably  would  go 
to  academic  departments  such  as  physiology,  chemistry,  and  so  forth, 
separate  from  schools/colleges  of  agriculture. 

45.  Note  that  the  totals  shown  in  tables  I  and  II  do  m>f  crosscheck  exactly 
This  is  probably  due  to  double  counting  in  some  categories;  that  IS,  uni- 
versities may  have  reported  funds  spenl  for  research  which  had  been 
provided  through  private  industry  grant8.  Private  industries  may  also  be 
Counting  these  same  funds  as  money  spent  for  research.  Such  double  count- 
ing could  not  be  easily  Identified  or  avoided.  These  totals  should  t  her. 'fore 
be  treated  as  estimates  to  give  the  general  picture  for  food-related  research 
funding  and  performance  in  fiscal  year  L976 

\  te.— Abbreviations  used  in  Tables  I  and  II  are  listed  at  the  front  of  this 
report,  with  the  exception  of  the  following  : 

APC  Agricultural  Pollution  Control  Program  (Environmental  Protection 
Agency ) 

APM  Alternate  Pest  Management  Program  (Environmental  Protection 
Agency) 

BER  Biomedical  and  Environmental  Division  (Energy  Research  and  De- 
velopment Administration) 

BTI        Boyce  Thompson  Institute 

CFK       C.  F.  Kettering  Foundation 

EP         Effects  of  Pollutants  Program   (Environmental  Protection  Agency) 

FF         Ford  Foundation 

FPI  Food  Products  Industry  Program  (Environmental  Protection 
Agency ) 

HEE  Health  and  Ecological  Effects  Program  (Environmental  Protection 
Agency) 

KF         Kellogg  Foundation 

MRI       Midwest  Research  Institute 

XBS       National  Bureau  of  Standards  (Department  of  Commerce) 

XOAA     National  Oceanic  and  Atmospheric  Administration 

RF  Rockefeller  Foundation 

SE  Solar  Energy  Division  (Energy  Research  and  Development.  Admin- 

istration) 

The  Department  of  Agriculture,  perhaps  surprisingly,  received  only 
about  one-half  of  the  Federal  appropriations  for  such  research,  or  54 
percent  of  the  total  Federal  appropriations.  Of  the  other  executive 
agencies-  Department  of  Health,  Education,  and  Welfare  with  11  to 
12  percent.  Department  of  State  with  8  to  9  percent.  Energy  Research 
and  Development  Administration  with  about  7  percent,  and  Depart- 
ment of  Commerce  and  National  Science  Foundation  with  about  6 
pci-cent  each — it  could  be  said  that  most  of  these  research  efforts  could 
be  considered  mainly  as  food-related  rather  than  direct  agricultural 
or  food  research.  Four  other  agencies — Department  of  the  Interior. 
Department  of  Defense.  Environmental  Protection  Agency,  and 
Tennessee  Valley  Authority— also  had  smaller  efforts  in  food-related 
research,  dividing  about  7  percent  of  the  total  Federal  appropriations. 

The  appropriations  from  State  governments  went  almost  exclusively 
to  the  State  Agriculture  Experiment  Stations  at  land-grant  univer- 
sities. Only  about  1  percent  of  the  total  State  appropriations  available 
were  identified  as  received  by  non-land-grant  universities  for  agricul- 
tural research.  It  should  Denoted  here,  that  information  on  the  non- 
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land-grant  universities  was  extremely  -difficult  to  obtain.  These 
statements  and  the  data  shown  in  the  tables  and  graphs  are  based  on  a 
survey  taken  in  1975  by  the  American  Association  of  University 
Agricultural  Administrators.  Non-land-grant  institutions  had  re- 
sponded to  that  survey  and  identified  the  amount  of  funding  received 
for  agricultural  research  in  1975  from  the  States.  It  was  assumed  that 
the  amounts  would  not  have  increased  or  decreased  radically  for  1976 
in  preparing  this  analysis.  However,  the  possible  funding  by  the  States 
of  food-related  research  in  other  than  "agricultural"  departments  of 
non-land-grant  universities,  could  not  be  identified.  It  was  not  possible 
to  judge  how  extensive  such  appropriations  might  have  been  in  1976, 
so  that  the  1-percent  figure  shown  should  be  considered  as  an  estimate. 
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Figuke  1. — Funding  of  food-related  research  in  the  United  States,  fiscal  year  1976 

This  chart  indicates  the  major  classifications  of  fund  providers  for  food-re- 
lated research  in  the  United  States  for  fiscal  year  1976.  For  the  classifications, 
"Private  industry,"  Nonprofit  institutions,"  and  "Non-SAES  universities,"  the 
vertical  distribution  shows  the  major  sources  funds  for  each  category.  For  the 
two  Government  classifications  the  distribution  of  appropriations  from  the  total 
available  is  shown.  This  chart  summarizes  the  data  listed  in  table  I. 

Although  the  percentage  of  the  total  national  funds  available,  which 
were  supplied  by  nonprofit  institutions,  was  small  (less  than  1  per- 
cent), these  institutions  play  a  significant  role  in  the  support  of 
research  for  food  production  in  developing  countries  (as  does  the 
Agency  for  International  Development  of  the  Department  of  State). 
Many  of  the  international  agricultural  research  centers  described 
earlier  could  not  have  been  established,  nor  could  they  continue  their 
extensive  research  without  the  funding  of  these  organizations.  It  was 
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apparent    from  the  funding  information  provided,  that  such 
organizations  attempt  to  channel   funds  to  disadvantaged  domestic 

farmers,  such  as  American  Indians,  for  research  in  areas  to  meet  their 
particular  food  nerds. 

The  numbers  shown  for  private  indusi  rv  should  also  be  considered  as 
estimate-.  When'  possible,  statements  of  witnesses,  or  material  sub- 
mitted for  the  record,  were  used  to  arrive  at  the  totals  shown.  I  lowever, 
private  industry  does  not  participate  in  any  regular  information- 
gathering  system,  such  as  the  Current  Research  Information  System 
of  the  Cooperative  State  Research  Service,  bo  that  firm  and  recent 
figures  on  their  food-related  research  efforts  were  difficult  to  obtain. 
The  footnotes  which  accompany  table  I.  "Funding  of  Pood-Related 
:  rch,  FY  r.»7r>."  explain  the  methods  used  to  arrive  at  the  estimate 
shown  for  private  industry  investment.  Of  the  total  shown  for  private 
industry,  it  was  estimated  that  approximately  68  percent  was  supplied 
by  the  food  industry  itself,  while  the  remainder  came  from  food- 
related  corporations;  for  example,  fertilizer  manufacturer-,  pesticide 
manufacturers,  or  machinery  manufacturers. 

PERFORMANCE  OF  FOOD-RELATED  RESEARCH  IN  THE  U.S.,  FY  76* 
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Figure  2. — Performance  of  food-related   research   In   the   United    States,   fiscal 

year  1976 

This  chart  depicts  the  distribution  of  reported  in-house  food  research  efforts 
according  to  various  performer  classifications.  For  the  performer  classification, 
"Federal  Government,"  the  relative  distribution  of  efforts  among  the  various 
agencies  Lb  indicated  on  the  vertical  axis.  For  all  other  performer  classes  the 
sources  of  the  funds  utilized  for  intramural  research  programs  are  shown.  This 
chart  is  based  on  the  data  listed  in  table  II. 
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THE  FEDERAL/STATE  SYSTEM  PERFORMS  OVER  5  0  PERCENT  OF  THE  FOOD- 
RELATED  RESEARCH 

Table  II,  "Performers  of  Food-Related  Research,  FY  76,r  and 
figure  2  indicate  the  division  of  actual  food-related  research  efforts 
among  major  classifications  of  performers  for  fiscal  year  1976.  The 
data  was  derived  from  the  amounts  reported  by  the  involved  organi- 
zations as  actually  spent  for  in-house  research.  It  can  be  seen  from 
figure  2  that  the  performance  of  research  is  divided  almost  into  thirds 
among  three  major  classes  of  performers:  private  industry,  about 
31  percent;  Federal  Government,  about  29  percent;  and  State  Agri- 
cultural Experiment  Station  (SAES)  universities/Colleges  of  1890, 
about  28  percent.  The  non-SAES  university  system  is  responsible  for 
about  8  percent  of  the  effort,  while  foreign  nonprofit  institutions  per- 
form about  3  percent — in  terms  of  U.S.  supplied  funds — and  nonprofit 
institutions  and  State  government  agencies  perform  about  1  percent 
each. 

Of  the  moneys  utilized  by  the  private  sector  for  their  food-related 
research  efforts  the  major  portion,  96-97  percent  is  obtained  from 
self -funding.  The  private  sector  does  receive  3-4  percent  of  its  re- 
search funds  from  Federal  contracts,  as  identified  by  individual  agen- 
cies and  shown  in  table  II. 

Of  the  amount  of  research  funds  spent  in-house  by  the  Federal 
Government,  all  appropriated,  the  major  portion  is  utilized  by  the 
USDA,  or  about  67  percent.  The  other  major  performers  in  the  Fed- 
eral system  are:  Health,  Education,  and  Welfare,  utilizing  about  10 
percent;  Energy  Research  and  Development  Administration,  using 
8  percent;  Department  of  Commerce,  utilizing  6-7  percent;  and  De- 
partment of  Defense,  with  about  3  percent.  The  remainder  is  divided 
between  Department  of  the  Interior,  Environmental  Protection 
Agency,  and  Tennessee  Valley  Authority.  Note  that  tAvo  providers  of 
funds  in  the  Federal  system.  National  Science  Foundation  and  Depart- 
ment of  State  do  not  have  any  in-house  research  capabilities  in  ihe 
food-related  area. 

The  other  large  performing  classification,  SAES  universities/Col- 
leges of  1890,  receives  the  major  portion  of  its  funding  from  State 
appropriations,  or  about  65  percent  of  total  funds  spent.  The  Federal 
Government  provides  the  next  largest  portion,  27  percent,  with  the 
USDA  accounting  for  23  percent  itself.  See  table  II  for  the  other 
Federal  agencies  reporting  funding  to  SAES  universities /Colleges  of 
1890.  Private  industry  supplies  the  balance  of  the  funding  for  this 
classification  of  performers,  or  about  7  percent. 

The  non-SAES  universities  received  the  bulk  of  their  funding  for 
food-related  research  from  the  Federal  Government.  The  NSF  pro- 
vided about  23  percent  of  their  funds,  while  other  Federal  agencies 
accounted  for  about  49  percent.  Self-funding,  in  the  form  of  tuition 
money,  sales  of  goods  from  university  farms,  endowments  and  rotating 
funds,  probably  accounted  for  the  remaining  19-20  percent.  It  is  cau- 
tioned again  that  data  on  these  universities  were  not  readily  available 
so  a  combination  of  methods  was  used  to  arrive  at  these  figures  and 
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interpretation?.  The  footnotes  to  tables  I  and  II  should  be  consulted 
for  the  methodology  used. 

Of  theU.S.  funds  going  to  foreign  nonprofit  institutions,  v,»  percent 
were  supplied  l>y  the  Agency  for  International  Development  of  the 
I  department  of  State.  A  variety  of  other  contributors,  mainly  domestic 
nonprofit  institutions,  accounted  for  the  remaining  20  percent 

The  nonprofit  institutions  supported  their  research  efforts  almost 
totally  with  their  own  funds,  although  a  small  measure  of  funding 
was  received  in  some  instance-  from  private  industry  and  or  various 
Federal  agencies. 

The  1  percent  figure  shown  for  State  governments  consists  en- 
tirely of  funds  transferred  from  the  National  Marine  Fisheries  Serv- 
:'  iltc  National  Oceanic  and  Atmospheric  Administration,  in  the 
Department  of  Commerce  to  the  State-  for  research  work.  It  could 
not  be  ascertained  whether  such  funds  were  actually  utilized  by  State 
agencies  or  were  transferred,  in  turn,  to  universities,  or  other  per- 
formers. It  is  also  possible  that  some  States  maintain  research  facili- 
ties, such  as  chemistry  laboratories,  and  so  forth,  which  have  not  been 
counted  into  this  total  of  performance  of  food-related  research.  Infor- 
mation on  individual  agencies  of  State  <rovernments  was  not  available 
from  the  hearings  record,  and  could  not  be  obtained  from  any  other 
central  location. 
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Figure   3. — Relative    size   of   intramural    procrams   and   extent   of  extramural 
snpi>ort  for  food-related  research,  fiscal  year  1976. 

The  food  research  efforts  of  the  United  States  have  been  divided  into  the 
Federal/State  System  and  the  Private  System  for  purposes  of  this  chart.  Cross- 
hatched  blocks  indicate  the  relative  sizes  of  in-house  (intramural)  research  pro- 
grams for  the  individual  organizations    Agencies  marked  with  *  do  not  perform 
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intramural  food  research.  Small  broken  arrows  indicate  the  transfer  of  funds 
for  extramural  support  of  research  within  each  of  the  two  systems.  The  large 
arrows  show  the  extent  of  system-to-system  transfer  of  funding.  This  chart  is 
derived  from  the  data  in  tables  I  and  II. 

Note. — Abbreviations  used  in  this  chart  are  listed  at  the  front  of  this  report, 
with  the  exception  of  the  following : 

AAEO     Directorate  for  Astronomical,  Atmospheric,  Earth,  and  Ocean  Sci- 
ences (National  Science  Foundation) 
BBSS     Biological,  Behavioral  and  Social  Sciences  Division  (National  Sci- 
ence Foundation) 
BER       Biomedical  and  Environmental  Division  (Energy  Research  and  De- 
velopment Administration) 
LAIR     Letterman  Army  Institute  of  Research   (Department  of  Defense) 
NBS       National  Bureau  of  Standards  (Department  of  Commerce) 
NDC        U.S.  Army  Natick  Development  Center  (Department  of  Defense) 
NOAA     National  Oceanic  and  Atmospheric  Administration 
RANN     Research  Applied  to  National  Needs  (National  Science  Foundation) 
SE  Solar  Energy  Division  (Energy  Research  and  Development  Admin- 

istration) 
STIA      Directorate  for  Scientific,  Technological,  and  International  Affairs 
(National  Science  Foundation) 

INTERACTIONS  AMONG  FOOD-RESEARCH   SYSTEMS/ORGANIZATIONS 

There  is  a  highly  complex  scheme  of  interactions  among  public 
research  organizations,  among  private  research  organizations,  and 
between  the  two  major  systems — that  is,  public  and  private.  Figure  3 
depicts  these  interactions  graphically.  The  size  of  the  blocks  indicates 
the  size  of  the  in-house  research  programs.  Thus,  it  is  seen  that  the 
USD  A,  private  industry  and  the  SAES  all  have  fairly  large  and  fairly 
equal  blocks.  The  small  arrows  indicate  the  transfer  of  funds  for 
research  intramurally.  The  large  arrows  indicate  transfer  of  funds 
from  public  to  private  and  the  reverse.  Xeither  the  individual  donors, 
nor  the  individual  receivers  are  depicted  for  these  system-to-system 
transfers ;  however,  this  information  may  be  derived  from  table  II. 

QUALIFICATIONS   OF   TABLES   AND   FIGURES 

During  the  hearings  one  member  of  the  private  sector  thought  that 
"perhaps  50  percent  of  the  research  conducted  is  done  by  private  en- 
terprise. .  .  ."  (II:  p.  483)  although  the  best  data  available,  which 
is  presented  here,  indicates  that  the  private  sector  conducts  about  one- 
third  of  the  food-related  research.  As  mentioned  earlier  in  this  report, 
another  witness  had  relied  on  a  1967  Agricultural  Research  Institute 
survey  (which  had  included  projections  by  the  survey  conductors 
for  more  than  two-thirds  of  the  private  organizations  which  had  not 
responded)  to  state  that  "roughly  50  percent  of  the  total  research  ca- 
pability was  represented  by  the  private  industry."  Later  testimony 
from  a  food  industry  representative  (II:  p.  265)  indicated  that  such 
projections  may  have  been  too  high.  He  noted  that  in  1973  the  food 
industry  investment  had  been  $268  million.  This  figure  matched  fairly 
well  with  the  projections  shown  for  1975  in  the  AM  study  for  just 
the  respondents  to  the  survey.  Therefore,  for  purposes  of  this  analysis, 
it  was  difficult  to  adopt  the  ARI  projections  of  triple  that  figure, 
which  had  been  obtained  by  estimating  the  possible  research  level  for 
the  nonrespondents  to  their  survey. 

An  interesting  contrast  can  be  seen  in  the  total  budget  for  food- 
related  research  for  the  Federal  Government  tabulated  by  the  Federal 
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Council  on  Science  and  Technology  in  their  report  on  the  Federal 
R.  &  I),  program  Cor  fiscal  year  1976.  The  section  relating  to  food  re- 
search is  bound  into  the  hearing  record  (II:  pp.  L021  L02t).On  page 
L027  of  this  document  it  is  stated  thai  the  total  Federal  Government 
research  program  for  food  in  fiscal  year  L976  totaled  about  $367  mil- 
lion. This  does  not  agree  with  the  total  shown  in  table  I  for  research 
funding  by  the  Federal  Government,  which  is  almost  $585  million. 
The  total  in-house  research  effort  <>f  the  Federal  Government  in  this 
area,  however,  does  total  about  $350  million. 

SPECIFICS    OF    FUNDING FEDERAL    AGENCIES 

The  methods  used  to  distribute  funds  by  the  USDA,  especially  the 
Cooperative  State  Research  Service  (CSRS).  and  by  the  National 
Science  Foundation  generated  considerable  commentary  during  the 
hearings. 

The  authority  under  which  the  CSRS  grants  most  of  its  research 
funds  is  the  Hatch  Act  of  1887,  amended  in  1955.  (See  chronology 
of  agricultural  research  events.  Appendix  A  to  this  report.)  Dr. 
Thomas  Ronningen,  Associate  Administrator  of  CSRS,  explained 
the  authorities  embodied  in  this  Act : 

It  shall  be  the  object  and  duty  of  the  State  agricultural  experiment  stations 
through  the  expenditure  of  the  appropriations  hereinafter  authorized  to  conduct 
original  and  other  researches,  investigations  and  experiments  bearing  directly 
on  the  contributing  to  the  establishment  and  maintenance  of  a  permanent  and 
effective  agricultural  industry  of  the  United  States,  including  researches  basic  to 
the  problems  of  agriculture  in  its  broadest  aspects. 

...  It  is  further  the  policy  of  the  Congress  to  promote  the  efficient  produc- 
tion, marketing,  distribution,  and  utilization  of  products  of  the  farm  as  essen- 
tial to  the  health  and  welfare  of  our  peoples  and  to  promote  a  sound  and  pros- 
perous agriculture  and  rural  life  as  Indispensable  to  the  maintenance  of  maxi- 
mum employment  and  national  prosperity  and  security.  It  is  also  the  intent 
of  Congress  to  assure  agriculture  a  position  in  research  equal  to  that  of  industry, 
which  will  aid  in  maintaining  an  equitable  balance  between  agriculture  and 
other  segments  of  our  economy.  (II :  p.  130) 

Material  submitted  for  the  record  by  Ronningen  (II:  p.  132)  indi- 
cated that  Hatch  Act  payments  to  States  estimated  for  1976  would 
total  about  $83.6  million.  Later  information  indicated  that  some  $67 
million  of  this  was  for  food-related  research.  Since  the  total  food  re- 
search budget  of  the  CSRS  was  identified  to  be  $81,083  million  for  fiscal 
year  197(5.  this  would  indicate  that  about  SO  percent  of  the  CSRS  budg- 
et which  is  obligated  to  this  type  of  research  goes  directly  to  the 
State  Agricultural  Experiment  Stations  (SAKS)  in  formula  grants. 
The  control  of  these  funds  lies  with  the  States  as  Dr.  Orville  Rentier 
explained  in  material  submitted  for  the  record  : 

The  priorities  of  use  of  the  Hatch  formula  funds  are  determined  by  people  in 
the  Stntes  the  State  agriculture  experiment  station  director  and  his  staff.  CSRS 
reviews  nil  proposals  to  see  that  they  meet  legislative  requirements  and  they  .'ire 
of  acceptable  quality;  beyond  this  the  direction  of  the  use  of  the  funds  rests 
with  the  agricultural  experiment  station  director.  ( I  :  p.  100) 

Formula  grants  ate  also  provided  to  the  Colleges  of  1S0O  under  the 
Public  Law  89  106  research  grants  program.  These  grants  are  similarly 
noncompetitive  in  nature,  and  totaled  approximately  *s  million  in 
fiscal  year  1976  for  food-related  research  activities.  The  CSRS  total 
budget,  for  fiscal   year  1970.  then   was  comprised  of  approximately 
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$75  million,  or  more  than  90  percent,  formula  grants — over  which  it 
had  no  control,  other  than  administratively. 

Competitive  grants  are  also  made  by  the  CSRS  under  the  provisions 
of  Public  Law  89-106.  In  this  case,  targets  and  goals  are  set  in  areas 
where  it  is  felt  that  research  is  particularly  needed  to  meet  national 
needs.  This  process  is  carried  out  in  consultation  with  the  Agricultural 
Research  Service;  In  fiscal  year  1976,  the  following  subject  areas  were 
stipulated  for  the  competitive  grant  program:  Environmental 
quality;  food  and  nutrition;  beef  and  pork  production;  soybeans; 
pest  management;  transportation;  forage,  pasture,  and  range;  and 
genetic  vulnerability.  Of  these,  only  the  environmental  quality  group- 
ing would  be  considered  nonfood  research.  The  CSRS  sends  out  a 
list  of  these  programs  and  the  amounts  available  in  grants  a  for  each 
area  to  interested  universities  and  all  SAES. 

Another  concern  expressed  during  the  hearings  was  over  the  man- 
ner in  which  the  competitive  grants  program  was  administered  by  the 
OSRS.  For  instance,  the  number  of  proposals  which  any  institution 
may  submit  under  this  program  in  a  year  is  limited  to  five.  (I:p.  200) 
These  may  be  divided  as  the  institution  sees  fit,  with  a  limit  of  two  in 
a  subject  area.  In  any  case,  an  institution  could  only  possibly  submit 
research  proposals  in  a  maximum  of  50  percent  of  the  subject  areas 
chosen  for  1976,  due  to  this  restriction.  CSRS  uses  a  peer  panel  to  rate 
each  proposal  received,  and  Bentley  explained: 

If  two  proposals  received  from  an  institution  received  a  rating  higher  than 
proposals  from  other  institutions  within  the  same  category,  both  would  be 
funded.  However,  if  two  proposals  from  one  institution  in  a  category  received 
the  same  ranking  as  one  from  another  institution,  it  has  been  CSRS  policy  to 
fund  one  proposal  from  each  institution.  This  procedure,  when  grants  are  funded 
at  an  adequate  level,  permits  the  expertise  of  two  institutions  to  be  focused  on 
a  problem  instead  of  having  a  more  concentrated  effort  on  a  problem  by  the 
expertise  maintained  by  one  institution. 

The  agency's  policy  has  been  to  award  grants  only  to  those  institutions 
where  it  feels  research  there  has  the  highest  feasibility  of  achieving  the 
objectives  of  the  proposed  project.  (I :  p.  200) 

Although  CSRS  does  not  exclude  the  participation  of  non-land- 
grant  universities,  in  fiscal  year  1976  only  four  such  institutions 
received  grants  under  the  competitive  program 2  so  that,  in  fact, 
"better  than  99  percent  of  CSRS  funds  available  for  food-related  re- 
search in  1976  went  to  the  SAES /Colleges  of  1890. 

One  other  aspect  of  the  Public  Law  89-106  funding  program  bears 
examination.  In  some  instances  there  has  been  a  predesignation  by 
Congress  as  to  what  these  funds  are  to  be  used  for.  and  to  whom 
the  grants  were  to  be  given.  CSRS  pointed  out  that  such  "earmark- 
ing" is  sometimes  consistent  with  their  own  views  of  the  research 
needed  to  meet  national  needs.  For  instance,  in  1966  a  special  grant 
for  soybean  research  was  originated  in  Congress.  However,  in  1976 
the  land-grant  community  chose  soybeans  as  a  program  of  national 
need.  Of  the  $5.44  million  available  in  the  special  grants  program 


1  A  letter  from  Dr.  Elizabeth  Y.  Davis,  coordinator  of  Home  Economics  Research.  U'SDA, 
CSRS.  dated  June  15.  1070,  confirmed  that  the  following  amounts  were  made  available  in 
fiscal  year  107G  in  the  seven  food-related  research  areas  :  Food  and  nutrition.  $0.04  million  : 
beef  and  pork  production.  $1.5  million;  soybeans.  SO. 5  million:  r>est  management,  $0.5 
million  :  transportation.  $0.5  million  ;  forase.  pasture  and  ramre.  $1  million  ;  and  frenetic 
vulnerability.    $0.5    million.    Total    available  :    $5.44    million. 

2  University  of  Texas.  University  of  Southern  Illinois.  University  of  Pennsylvania,  and 
University  of  Colorado,  for  a  total  of  about  $0,346  million  of  the  $5.44  million  available. 
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for  fiscal  year  l ! > 7 n  the  following  amounts  had  been  predesignated 
by  Congress:  in  the  food  and  nutrition  area,  $0.15  million  for  food 
and  agricultural  policies  and  $0,075  million  for  taro  research;  in  the 
beef  and  pork  production  areas,  $0,075  million  for  Lone  Star  tick 
-r\\:  and  in  the  forage,  pasture,  and  range  area,  $0.2  million  tor 
a  study  of  soil  erosion  in  the  Pacific  Northwest  Thus,  of  the  total 
special  grants  funds  available  in  fiscal  year  1976,  about  (.»  percent  had 
been  earmarked  by  the   Congress. 

The  small  portion  of  remaining  CSRS  fund-  are  provided  under 
Title  V  of  the  Rural  Development  Act  of  L972.  Such  grants  are 
governed  by  procedures  and  regulations  similar  to  those  for  the 
Hatch  funds.  (  II  :  p.  \:\\  | 

The  preceding  discussion  would  seem  to  indicate1  that  the  CSBS 
has  very  little  control  over  the  research  priorities  for  about  W  per- 
cent of  the  funds  it  administers  for  food-related  research. 

Funding  for  Mich  other  USDA  agencies  as  the  Agricultural  Research 
Service  (ARS),  Farmer  Cooperative  Service,  Economic  Research 
Service,  and  Statistical  Research  Service,  i<  provided  directly  through 
congressional  appropriations,  and  must  relate  to  USDA  missions.  Each 
of  the  agencies  develops  a  budget,  submits  it  to  USDA  management, 
which  in  turn,  submits  its  total  budget  to  the  Office  of  Management 
and  Budget  (O.MR),  and  to  the  appropriate  congressional  committees 
when  finalized. 

It  was  mentioned  earlier  in  this  report  that  the  ARS  is  divided 
into  regions.  The  regional  administrators  play  an  important  role  in  the 
budgetary  process  for  the  ARS  since  they  receive  a  continuous  flow 
of  proposals  for  research.  After  evaluation,  the  regional  adminis- 
trators may  include  such  proposals  in  their  own  budget  suggestions 
to  the  ARS.  In  this  way,  there  is  at  least  a  partial  local  influence  on 
the  research  directions  taken  by  the  ARS.  The  ARS  also  receives 
some  "pass-through"  funds  for  research  from  other  Federal  agencies; 
for  example,  the  Energy  Research  and  Development  Administration 
and  the  Environmental  Protection  Agency. 

The  National  Science1  Foundation  (XSF)  makes  a  significant  num- 
ber of  competitive  grants  for  programs  relating  to  agricultural  sci- 
ences. They  have  a  well-developed  system  of  peer  review,  and  stated 
that  they  require  "cost-sharing*9  on  their  grants.  This  could  he  a 
contribution  on  the  part  of  a  university,  for  example,  of  the  re- 
searcher's time  to  be  devoted  to  the  research  work.  The  XSF  rarely 
gives  grants  to  commercial  or  other  private  sector  profit  making 
organizations,  although  they  do  not  have  a  policy  against  this 
practice.  It  was  also  stated  that  XSF  grants  go  to  the  regular 
academic  departments  within  universities,  not  to  agricultural  experi- 
ment stations.  One  witness  pointed  out  during  the  hearings  that  less 
than  one-third  of  the  XSF  grants  which  they  had  deemed  relevant 
to  agriculture  in  1 074  had  actually  none  to  agricultural  scientists. 
(TT:  p.  12:,)  Dr.  Glenn  Pound.  Dean  of  the  College  of  Agriculture 
and  Fife  Sciences,  University  of  Wisconsin,  suggested  that  trend  was 
probablv  -till  apparent  today  in  the  XSF  grant  system  for  agricul- 
tural-related research. 
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Within  the  Department  of  Commerce,  the  National  Oceanic  and 
Atmospheric  Administration  (XOAA)  receives  most  of  the  funds  it 
utilizes  for  food-related  research  through  direct  appropriations.  I  low- 
ever «  a  permanent  appropriation  is  also  used  which  is  transferred 
yearly  from  the  Agricultural  Marketing  Service  of  the  USDA.  This 
funding  is  in  the  amount  of  30  percent  of  the  customs  receipts  collected 
annually  on  fisheries  products.  XOAA  makes  grants  from  its  ap- 
propriations and  from  this  special  fund  to  private  industry,  universi- 
ties, and  to  nonprofit  institutions  for  research  related  to  food. 

All  of  the  other  Federal  agencies  performing  food-related  re- 
search receive  most  of  their  funds  through  the  regular  appropriation 
processes. 
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